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In the world of SEMI: CONDUCTORS. 


A wide range of high quality power transistors, voltage regulators and rectifiers 
for such diverse applications as guided weapons, military and civil aircraft, com- 
puters, railway modernisation equipment, automobiles, radio and television. 
Continuous research, extensive development, and controlled mass-production 
techniques ensure an ever-increasing flow of devices offering maximum reliability 


at minimum cost. 


Research Development and Manufacture Sales and Technical Applications 


Joseph Lucas a G«E Bradley Limited 


ELECTRAL HOUSE - NEASDEN LANE - LONDON - N.W.10. 
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A Subsidiary Company of Joseph Lucas (Industries) Ltd. 
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- EVERY TYPE OF 
MOVEMENT FOR 


SCIENTIFIC 
INSTRUMENTS 











Meters Synchronous 
Electric clocks motors 
Telephones Measuring 

Time switches instruments 
Recorder clocks Prepayments 
Gauge movements __ Relays 
POINTERS WORMS 
DIFFERENTIALS WHEELS 
PINIONS ESCAPEMENTS 
SPINDLES COMMUTATORS 





THE BRITISH SONCEBOQZ CO. LTD. 


VICTORIA RD, SOUTH RUISLIP, Middx. Phone: VIKing 5626/5627 









In association with 


4 ¢ 
SOCIETE INDUSTRIELLE DE SONCEBOZ, S.A... SWITZERLAND 
ITALY Carlo Caglioni Société Industrielle de Sonceboz, S.A., Ufficio di Milano, Via Mac. Melloni 70, Milano 
U.S.A. Alina Corporation, 122 East Second Street, Mineola, L.I., N.Y. 
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Firm delivery times can be quoted for the comprehensive 
range of flush fitting ammeters and voltmeters in 

seven matching case types: 

Round 23” and 33”; Square 2”, 24” and 34”; 

Rectangular 3” x 4” and 5” x 6”. 


These instruments conform to B.S. 89: 1954 


For publications giving full details please write to: 
The English Electric Company Limited, 
Instrument Department, Stafford. 

Telephone: Stafford 700 


BONAIN TRO IXWIT (ME tnctruments 


The English Electric Company Limited, English Electric House, Strand, London, W.C.2. 
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MINIATURE 
INSTRUMENTS 











INSTRUMENT PRACTICE 


ne MINIATURE 
W io wry < 
extends versatile rm LOK range 


Send today for full details of this 
entirely new construction system—the 
system which permits you to make 
frameworks in any size from 4%" cube 
upwards and with a unique choice in 
the finished appearance. 


1M 613 
n } tf . 
1™ 810 IM 806 
IM 802 
can be used for a multitude of purposes including 
i and_ instrument 


chassis framework, component 
housing, display fittings and shelving, showcases, etc. 


WP uses the established principles of the IMLOK Con- 
struction System, with die-cast aluminium connectors cates 
o- and a wide variety of interlocking aluminium extrusions. 


because of its range of extrusions, allows the widest 
1M 801 
possible choice of constructional methods and 


finishes, with extrusions for recessed panels, extru- 











sions for glass and door frame extrusions. 


1M 804 
is designed for labour-saving simplicity. It is ideal for 
_ prototype or small production runs, and is equally 
IM 808 


suited to large quantity requirements. 











MINIATURE P . ' : 
IMLOK economical, versatile, quick and oan 


ALFRED IMHOF LIMITED Dept.H7 Ashley Works, Cowley Mill Road, Uxbridge, Middlesex. Uxbridge 37123. 
Telex 24177 Telegrams Imcase-Uxbridge-Telex. 


IMHOFS AGENTS OVERSEAS Denmark: Tage Schouboe, Morocco: E.G.E.E., Paris (19). Sweden: Electroniund AB, Malmo | 
Algeria: £.G.E.E., Paris (19) Copenhagen N New Zealand: imarex (1960) Ltd. Switzerland: Walter Blum, Zurich 2/39 
Australia: Aladdin Industries (Pty) Ltd, France: E.G.E.E., Paris (19) Auckland C3 Tunisia: E£.G.E.E., Paris (19) , 
Stanmore NSW Holland: J. Th. van Reijsen, Delft Norway: Birger Christensen, Oslo U.S.A.: Bud Radio Inc, 

Belgium: Rogelec, Ghent italy: Stuart Culley, Milan Portugal: Projectos e Construcées Lda, Cleveland 3, Ohio 

Canada: Measurement Engineering Ltd, Mexico: Aluminio Arquitectonico, Lisbon British Guiana: 

S.A., Mexico D.F. South Africa: Switchcraft (Pty)Limited, Davsons Caribbean Agencies Ltd, 


Arnprior 
Johannesburg Georgetown 


Cyprus: L. Piandjian, Nicosia 
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Commonwealth Oil Refingry Co., Ponce, Pue 
—a complete MICROSEN installation. 





For full details of the 

MICROSEN range of instruments, contact 
ETHER LTD., Microsen Division, Caxton Way, 
Stevenage, Herts :: Stevenage 2110-7 





In Association with Robertshaw-Fulton Controls Company, U.S.A. 
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FOR QUALITY SCREWS AND NUTS 
IN STAINLESS STEEL, STEEL AND BRASS 





B.A. WHIT AND AMERICAN THREAD SYSTEMS 
AVAILABLE FROM STOCK 


A.I.D. AND A.R.B. APPROVED UNDERTAKING 


May we send you our Catalogue? 














PREMIER SCREW & REPETITION CO. LTD. 
WOODGATE, LEICESTER. Telephone 25691-5 


INSTRUMENT PRACTICE Juty 1961 











Actual 
size 





Home and Overseas enquiries to: 
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specify 


gold 
bonded 
germanium 


diodes 


* HG5003 is designed to meet CV7127 
* Fast recovery and low hole storage 
High forward conductance 
Low reverse leakage 
High peak inverse voltage 


Made in Glenrothes, Scotland, the Hughes range of 
silicon and germanium diodes are subminiature devices 
with extremely stable electrical and mechanical 
characteristics. These diodes are specially designed 
and constructed to meet the most exacting require- 
ments of military or commercial applications. They are 
double wire ended and fusion-sealed in a subminiature 
one-piece glass envelope to ensure complete isolation 
of the active elements from damage or contamination, 
The small size, combined with rigidity of construction 
and small mass of the elements, enable them to 
successfully withstand physical shock and vibration. 


Qualified engineers in our Research and Development 
laboratories at Glenrothes are available to help with 
your application problems. 


Continuous ratings 25°C Characteristics 25°C 





Max. Reverse Volts Max. Forward Current Max. Volts Drop Max. Reverse Current 





100 80 mA 8 v @ 100mA 5uA @—50V 
80 mA 8v@ 100mA 5uA @—50V 
80 mA 8v @ 100mMA 25uA @—50V 
80 mA 8 v @ 100mMA 25uA @—50V 
80 mA 8 v @ 100mMA 50uA @—50V 
80 mA 8 v @ 100mA 50uA @—50V 
80 mA 8 v @ 100mA 5uA @—30V 
80 mA 8 v @ 100mA 25uA @—30V 
80 mA 8 v @ 100mA 50uA @—30V 


KERSHAW HOUSE, GREAT WEST ROAD, HOUNSLOW, MIDDLESEX - HOUNSLOW 5222 
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VIBRATION 











Vibration technology is 
a comparatively new de- 


velopment in the field of environmental engineering. Its applications in 
measuring metallurgical stresses and strains, in simulating fatigue to 
destruction point, are fairly well-known, but even the present scope is far 
wider than these. The potential is immense to a degree which possibly 
outreaches that of any other applied science. It is even possible that there 
is much to be rediscovered, for the histories and mythologies of ancient 
civilizations abound in references to physical motion achieved through 
sound vibrations. The destruction of the walls of Jericho is an example; 
and it has been suggested that the Pyramids’ vast masonry was elevated 
by similar means. But fascinating and perhaps revealing as that line of 
inquiry may be, this report will deal principally with the immediately practi- 


cal uses of vibration testing. 





From eyes to motor cars is an apt and 
related part of the applications 
Taking the first and uncomfortably 
picturesque example, an incidence of severe 
headaches and impaired vision suffered by 
transport drivers led to tests with vibration 
equipment. These showed that through 
vibration on certain road surfaces, the 
drivers’ eyes were being literally bounced 
back and forth in their sockets. 


MOTOR VEHICLE INDUSTRY 


Car bodies and their attachments are 
subject to mechanical and other vibrations 
transmitted through suspension 
What with wear and tear and varying 
concern for maintenance, the noises which 
can result are an age-old problem at the 
service station. The drumming heard by the 
owner ‘under the back seat somewhere’ is 
usually non-existent in normal workshop 
testing; out on the road it’s audible but 
locating it is a tedious and uneconomic 
guessing game. 

Yet further complications arise out of the 
fact that the vibration source may be far 


range. 


systems. 





GOono—omMmans 


the vibration specialists 


removed from the apparently offending 
component or structure. 

We have a compact generator/oscillator/ 
power amplifier combination by which all 
the running vibrations can be simulated in 
the workshop and the noise source accurately 
and quickly located. Similar equipment is 
used by car manufacturers so that vibrations 
can be compensated or designed out. 


ROAD CONSTRUCTION 


Roads, too, can be investigated with 
vibration equipment. An applied vibration 
is picked up at a distance, on an oscillo- 
scope. The signal time and strength factors 
vary according to the nature and thickness 
of the surface and subgrade materials. By 
these readings it can be determined whether 
or not the construction is according to 
specification. Periodic tests will reveal the 
extent of any deterioration. In research, the 
behaviour of roads under various traffic 
conditions can be established and the 
information used in framing specifications 
for new roadworks. 


GOODMANS INDUSTRIES LTD. AXIOM WORKS, WEMBLEY, MIDDLESE 
ENGLAND Wembley 1200 (8 lines) Cables : Goodaxiom, Wembley, Engla 


Accredited Agents: HAWNT & CO. BIRMINGHAM - 
YORKS - A. R. BOLTON & CO. LTD. EDINBURGH 





AIRCRAFT INDUSTRY 


In the aircraft industry, vibration testing 
has long been a vitally important technique 
Bearing in mind the possible outcome of 
the failure of quite small components, 
vibration problems in land vehicles and 
structures pale into comparative insignifi- 
cance. Goodmans equipment is widely used 
to test dynamic models . . . even whole 
aircraft . . . and on the multiplicity of 
instruments and electronic apparatus. 

The tremendous power and complexity of 
rocket-propelled vehicles set still more- 
exacting requirements and for these 
Goodmans are producing special generators. 


OTHER APPLICATIONS 


The miscellany of these is far too extensive 
to catalogue here, but the following will 
serve to demonstrate the scope. 


In fatigue testing, vibration generators 
provide wide range and prolonged con- 
sistency. 

Chemical and bio-chemical research are 
served by our smallest generator, the V47, 
in mixing, emulsifying and the measurement 
of interface potentials. It has been used also 
to simulate nerve signals and to assess 
vibration effect on living tissue. Experiments 
show that physical vibration and ‘white 
noise’ have anaesthetic properties. 


Vibration equipment is used in the rubber, 
plastic and textile industries, as an aid in 
establishing the materials’ mechanical 
properties. 

Experiments in the machine tool industry 
have shown that small and carefully 
controlled vibrations can, in fact, improve 
stock removal, surface finish and minimize 
the effect of certain operations upon 
molecular structure. 





This is inherently a world of movement. 
Everything vibrates within itself and often 
as an entity. These forces can be observed, 
reproduced, supplemented. There must 
therefore be many functions for our 
vibration equipment which even we can 
only guess at... and even more as yet 
unthought of. Name your problem; con- 
sider what may be done better, faster, 


more economically ... what may be done f 


perhaps for the first time, with the help of 
vibration equipment. It's more than likely 
that the means to the end is ready-made. 





Goodmans electro-mechanical vibration gener- 
ators, the largest range in Europe, comprise: 

TYPE PEAK THRUST 
De v600scsecedesecn ae 
Terre rere sl. 
TOO ccccccscvcccses SOAD 
8/600 Mk.II ......300 Ib 
VG108 Mk.II .... 5,300 Ib 
VG109 Mk.III .. 18,000 Ib 


There is available a corresponding range of 
oscillators and power amplifiers 











FARNELL INSTRUMENTS LTD. WETHER 
GD65 
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PILOT PRACTICALITIES No. 5 
A series to acquaint engineers with the very practical 
advantages of PILOT plug gauges which reduce 


gauging costs. 


PILOT BARS AND FORGINGS 


Itwill be appreciated that a plug gauge resembles 
a watch....two penny-worth of material and 
five pounds’ worth of skill. Because of this 

obvious fact Pilot buy the very best steel it is 
possible to procure, and if a superior specification 
could be obtained at twice the price in order to 
improve the performance and enhance still further 
the reputation of PILOT we would use it. All 
steel in Pilot gauges, bars or forgings, is 
hammered and rolled to ensure maximum results, 
but this of course is much more costly than 
drawn rod. It is a fact that a ‘cheap’ gauge 
without finish hardness, ‘top limit’ and accuracy, 


and made from nondescript material is a very 


poor investment in the end. 


“PRACTICALLY” PERFECT 


PILOT 


liy 
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THE PILOT PLUG GAUGE CO. LTD., SWALLOW ROAD, COVENTRY, TEL. 87341/2 
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XACTROL 





Me eae 






PATENTS APPLIED FOR 





SERIES 2000 (illustrated opposite) 
Single-point Potentiometer Recording Controllers 











6” calibrated scale * Standard ranges: 2mV-l00mV span 

Pen speed: I, 2 or 4 secs. across chart * Chart life: | month at 
1 inch per hour. 

Available with (i) Two-position on/off control (ii) Anticipatory control 


(iii) Proportioning (electrical) control (iv) Three-position control 
(v) Programme control (vi) Proportioning (motorised) control 





SERIES 2050 
Multi-point Potentiometer Recorders 











6” calibrated scale * Balancing motor totally de-energised 
throughout printing and indexing cycles * 

Standard ranges: 5mV-l00mV span * 

Pen speed: 2 secs. across chart * Printing speed: 6 secs. per point 


Available with (i) Two-point record (ii) Three-point record 
(iii) Six-point record. 





SERIES 2500 
Single-point Potentiometer Indicating Controllers 











18” calibrated scale * Standard ranges: 5mV-l00mV span 

% Response speed: 2 secs. across chart * Bold easy-to-read 
scale and pointer. 

Available with (i) Two-position on/off control (ii) Anticipatory control 


(iii) Proportioning (electrical) control (iv) Three-position control 
(v) Programme control (vi) Proportioning (motorised) control 








Illustrated leaflets of all ‘Xactrol’ Potentiometers from: ETHER LTD. 
TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 :: East 0276-8 
CAXTON WAY, STEVENAGE, HERTS :: Stevenage 2110-7 
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FOUR 
DECADES 

of 
PROFITABLE 
ASSOCIATION 
between 


HOFFMANN & SPERRY 


HOFFMANN... THE PEOPLE INTERESTED IN SPERRY STANDARDS 
Navigators of ships and aircraft, each vitally HOFFMANN BEARINGS, fitted extensively to 


concerned to achieve the safe and timely arrival of | Sperry instruments, help them to function con- 
their craft, put their faith in Sperry compasses and sistently and accurately to Sperry standards. 
instrumentation. 


Assembling the Gyro Rotor for a C.L.2 quel Compass. 


Note the dustproof dispensers containing the bearings. 


Like many other well-known civil and military aircraft, the 
Handley Page Dart Herald Branch Liners ordered initially by 
B.E.A. and Jersey Airlines, rely extensively on Sperry equipment 
for automatic flight control and instrumentation, the latter includ- 
ing Gyro horizons and Gyrosyn®compasses employing Hoffmann 

GLOBAL ACCURACY Bearings. The trouble-free performance of 

these instruments was demonstrated in 

the most practical manner by the prototype and first production 

aircraft respectively in four recent demonstration tours to India, 

South America, Australasia and West Africa. Sperry Gyrosyn 

Compasses have, for many years, depended on Hoffmann Bearings 
for long life, accuracy and reliability. 


{ The record of Port Line’s M.V. Port Fairy, 8,406 tons, 
E includes 65 round voyages between U.K. and New Zealand in 
a. 32 years, guided by a Sperry Mark VIII Gyro Compass. Since 
1943 the 51 Ib. weight of the compass rotor has spun steadily 

at 6,000 r.p.m. upon its 

35,000,000, 000 REVS HOFFMANN BEARINGS and 

to date has completed more than 35,000,000,000 revolutions. 

It is still spinning, trouble free, and accurate upon those 


same HOFFMANN BEARINGS. 


T.S.S. Oriana, P & O- Orient Lines 42,500 tons luxury liner, sailed 
on her maiden voyage to Australia, New Zealand, and the Pacific coast 
of U.S.A., following a course set by a Sperry Mark XIV Gyro Compass. 
This Compass provides the heading reference for the gyro-hydraulic 
MAIDEN VOYAGE automatic steering-control, the direction-finding 

system, radar installations, and several compass 
repeaters. These include an enlarged-scale steering repeater, two bearing 
repeaters on the Bridge wings, and a repeater in the steering-gear flat. 
Three out of four of the World’s merchant ships are set upon their 
courses by Sperry Gyro Compasses, the majority of which employ 
Hoffmann Bearings. 


a 


iNtustrations by courtesy of Sperry. Handley Page, 
Port Line and P & O- Orient Lines 


Manufacturers of BALL AND ROLLER BEARINGS 





THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX. Telephone: Chelmsford 3151. Telex No. 1951 
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10 - inch Model 

Platen diameter... coe nar oon OF 

Scale reading ° ... wes ore ... 30 secs. of arc 
Microscope magnification ose --- 70x 


Overall size 154” x 13” x 5S” 


16-inch Model 


Platen diameter 
Scale reading $6 osi% _ .-. | sec. of are 


or 10 secs. of arc 
Overall size — wan oe -++ 22” x 204” x 52” 


30 - inch Model 
Platen diameter 
Scale reading eee ove ove ..» | sec. of arc 


Overall size mane =_— sae «+» 40" x 32" x 92" 
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TERMINAL 
BOARDS 





MOULDED 


INSULATORS 


Harwin make components—specialise in components. Lugs, 

moulded insulators, terminal boards and chassis furnishings. 

‘ Off-the-shelf’ or to special design. 

The quality of every Harwin component is the product of experienced, 
precision manufacture and rigid inspection—meeting, and 

in many cases surpassing standard specifications. In addition, 

Harwin service and specialisation in fulfilling individual needs is something 
to be experienced—talk over your component problems with Harwin 

and be sure of the best and most effective answer. 


SERVICE AND QUALITY 


HARWIN ENGINEERS LTD - RODNEY ROAD PORTSMOUTH - HAMPSHIRE - Tel: Portsmouth 35555 (4 lines) 
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T HF Yes, indeed, a nuclear precedent for industry 


The photograph shows a close-up of one of the seal glands on the 
pressure vessel wall and biological shield at Berkeley Power 
f) Station through which pass some of the 982 ‘‘ Pyrotenax’”’ 
Si thermocouple cables. 
The almost automatic choice of 
*“Pyrotenax’’ thermocouples and 
compensating cables for the require- 
ments of nuclear power seta precedent 
for industry—and one which has been 
quickly followed. Industrial applica- PY TENAX 
tions are increasing every month. 
The temperature range is sub-zero to 
1100°C., sizes to .25” down to .040’, with 
mi. THERMOCOUPLES many alternatives of sheath and 1936-1961 
conductor metals. 


The use of the trade name “‘Pyrotenax”’ is exclusive 
to the products of this company and its associates. 


PYROTENAX LIMITED - HEBBURN-ON-TYNE ~ Telephone: Hebburn 83-2244/8 


AREA OFFICES AND DEPOTS : LONDON: ViCtoria 3745 - BIRMINGHAM: MiDiand 2924 - MANCHESTER: Deansgate 3346/7 + LEEDS: 27826 
NOTTINGHAM: Nottingham 89167/8 - GLASGOW: City 3641/2 ° CARDIFF: Cardiff 23689 -* SWANSEA: Swansea 5090! (Depot only). 














Circle 314 for further information 

The highest levels of accuracy and reliability 

are essential to the quality control service of the 
pharmaceutical industry. The Unicam SP.100 
Infrared Spectrophotometer provides more 


Y AN, 
L NX | Cc AN AV, | information in less time and with less effort—to 
Fae - | 4 


performance levels previously associated only 





with research equipment built to specialist 
specification. 

Detailed attention to operating systems anda 
comprehensive monitoring routine allow even 
the unskilled operator to achieve the 
outstanding performance offered by the SP.100. 
For information on how the SP.100 can help in 
your laboratory please write to: Unicam 
Instruments Limited, Cambridge, England. 


SP.100 Infrared Spectrophotometer 





ee Pere | 






Photograph by permission 
of The Geigy Company Ltd. 


UNICAM INSTRUMENTS LTD + CAMBRIDGE .- ENGLAND 
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This recording is typical of line voltage conditions in an industrial 
establishment where voltage variation is a problem. 
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FLUCTUATING VOLTAGE 
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240 
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becomes constant with a 


VOLSTAT 
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A VOLSTAT is the answer to many 
voltage fluctuation problems. 

In most cases, a standard type is 
all that is required—but there are 
occasions when a special design 
may be necessary. Hither way, 

an ‘Advance’ Technical 
Representative will be pleased to 
investigate your own particular 
problems, and recommend a 
VOLSTAT best suited to your needs. 
VOLSTAT stands for a complete 
range of Constant Voltage 
Transformers produced by 
‘Advance’— the leading authority 
on voltage stabilization. 

Full details in Folder D63 
available on request. 


COMPONENTS LIMITED 


MAINS STABILIZATION DIVISION 
ROEBUCK ROAD - HAINAULT - ILFORD - ESSEX - HAINAULT 4444 


EXHIBITING at 1961 Electronics, instruments and Components EXHIBITION : Manchester July 6-12 
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gives details of the many thermocouple combinations available from 
—_————— ; — Engelhard Industries together with graphs illustrating the temperature— 





























ee ¢-mf. relationship of each couple, and calibration tables for the most 
—— — commonly used combinations. 
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BAKER PLATINUM DIVISION 
52 HIGH HOLBORN - LONDON : W.C.1 « CHAncery 9050 
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Proprs. ARIC LIMITED 
I4 WINDSOR AVENUE 
MERTON, LONDON, S.W.I9 
Telephone: LIBerty 5661/2/3 
Pressure Stats 
Pressure . “ Gos oy tes 
Gauges ; a _ 
= 3 e. OY 
- 20 - fe 
= y = Indicating Thermostats 
- § . INFORMATION 
- Distant WITH PLEASURE MOE 
-- Reading Beem 
) ACCURACY FOFe INOUSTRY ° 
-AT YOUR SERVICE LS 
IRISH SUBSIDIARY — ARIC (IRELAND) LTD - 6 MONTAGUE STREET - DUBLIN 
e] 
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SS 316 
CODE 3A 3 


kg/cm? 


a 


é gauges 
with zero adjustment 


These Bourdon-tube gauges, now being supplied by Cockburns, 
are exceptionally accurate, robust, reliable and keenly priced. Their 
design has been proved by extensive use in chemical, petroleum, 
refrigeration and marine industries throughout the world. 


The preliminary-pressure and fluctuation-shock inaccuracies com- 
mon to gauges with needle-stops are completely obviated in the 
compound design. The zero adjustment ensures complete accuracy 
over the whole scale, at all times, without recalibration. 


Other units included in Standard gauges are available for all pressures, graduated in Ibs/in2 or 
the range of Cockburns kg/cm2. A super quality gauge with heavy duty rotary movement 
Measuring and Controlling designed in association with leading Oil Engineers is also available. 
Instruments are:- Gauges with special corrosion or wear-resistant internals can be 


supplied. 
DIAL THERMOMETERS 


— ns — ga ( k h r | ' : 
ang angled models 
_ AUTOMATIC SAMPLING UNITS 06 UPN easuring ns ruments 


for regular draw-off of A new standard of Accuracy, Robustness and Reliability 
liquid samples. 


TEMPERATURE INDICATING 
CONTROLLERS 


for oil tank heating systems. 


COCKBURNS LTD 


CARDONALD - GLASGOW swWiI 
LONDON OFFICE: 175 PICCADILLY W1 
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For any type of 


SOLENOID VALVE 


— whafever your need 


Be 
Misi sill 


dddninidndcndciddcocickicieicick 
SPECIALS made to suit 
customers’ requirements 


If the solenoid valves you require are not 
included in our comprehensive standard 
ranges, our Design Engineers will gladly 
develop special types to suit your require- 
ments. Whatever your need, send us your 
enquiries for prompt attention. 


bb bt 


This solenoid valve, 
made entirely of 
stainless steel, was 
custom-built to control 
high-pressure _radio- 
active material at a 
temperature of 150°F 
for a nuclear energy 
application. 


Sb bb bb bbb bbb mb bb bb bb bb ab bt at 3 
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llustrated technical data sent on request : 
iLECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS 
“elephone: Stevenage 2110-7 
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Introducing the entirely new 
Elliott Type 130 Torquemotor 
Th dae-Tammelehe-3¢-lalelialeMie-lalel-me}i 
performance characteristics. 

Tel ahemoteyanlel-Venemmal(elamcelaelel-melenaelehs 
with good linearity, low hysteresis, 
excellent frequency response, 

low inertia and high stiffness. 


Supplied with integral Velocity or 
Displacement Pick Offs if required. 


This is the most advanced D.C. 
operated electro-mechanical 
transducer on the market. 





Servo Components Division 
ELLIOTT BROTHERS (LONDON) LTD 
Century Works, Lewisham, London SE13 + Tel. TiDeway 1271 


Ly A member of the Elliott-Automation Group 


ars | JvLy 1961 INSTRUMENT PRACTICE 

















Circle 322 for further information 











SULPHIDE 
GRIME 
TARNISH ) BARRIER 

















* ANTI-TRACKING 
) * NON DRYING 
fey CHEMICALLY INERT 
a) LOW TOXICITY 
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BRAND 


THE UNIQUE ELECTRICAL 
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OXIDE mia | Maintain Maximum 


Contact 


WITH 








%* ARC INHIBITOR 
%* WATER REPELLENT 
%* CARBON FREE 
%* TARNISH INHIBITOR 
%* LOOSENS TARNISH 


AVAILABLE FROM YOUR WHOLESALER 
Write for 20 page TECHNICAL BOOKLET to: 


CEES wet} et! =ELECTROLUBE LIMITED 


16 BERKELEY STREET, LONDON W.1 





Conductivity 
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Our Measuring Department is a permanent exhibition of 
modern measuring and inspection equipment and constitutes 
the best-equipped A.I.D. approved Gauge Test House in the 
country. Instruments and machines can be demonstrated, 
problems can be discussed with experts and many standard 
instruments, such as those illustrated, can be supplied from 
stock. As agents for Sigma, Hilger & Watts, Coventry 
Gauge, Pitter Gauge and Tool, Avery and others, we offer 
the most comprehensive metrology service in this country. 


Send for a copy of our general measuring catalogue, 
over 150 instruments illustrated. 





Circle 323 for further information 
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LONGER VALVE LIFE 


On difficult chemical services Audco Annin Control Valves are second 
to none. Their extended life may be attributed to the careful selection of 
chemical] resistant materials for any given service, and the basic body 


design. Further details are available on request. 


GLOUCESTER CONTROLS LIMITED 
AUDCO ANNIN DIVISION 
EASTERN AVENUE GLOUCESTER TEL: GLOUCESTER 2145| 





FELECTRONIC INSTRUMENTATION 
PIONEERED AND PERFECTED BY 


SBURNDEPT 


a 





Background : an Esso photograph 


GONTROL...minus the HUMAN FACTOR srotticut on proximity switch BE.238 


Operating upon changes in capacitance as low as 0-05 pf, this Burndept Proximity Switch provides 
extremely sensitive control of temperature, level, counting, process initiation and innumerable other 
applications. The sensing probe will detect any object in its vicinity without physical contact. Given 
a sufficient change in contour, it will even sense objects touching each other, requiring only a probe on 
one side of a conveyor belt, thus overcoming an inherent drawback of photo-electric methods. 
Furthermore, it will provide accurate level control of powders, fluids or granules, either electrically 
conducting or non-conducting. 
The switch will operate continuously under adverse industrial conditions and is not affected by 
dust, moisture or vibration If necessary, it can be supplied in a flame or explosion proof enclosure. 
A wide range of standard sensing probes is available, and probes can be designed to suit 
NUCLEONICS special requirements. A 6-ft low capacity, high stability co-axial cable is provided. There are two 
alternative terminations to suit particular probes, and armoured versions of both types are available. 
A Matching Unit can be used, allowing lead lengths up to 58 ft. between sensing probe and main unit. 


ELECTRONICS 


ENQUIRIES WELCOME: INDUSTRIAL ELECTRONICS DIVISION - BURNDEPT LTD - ERITH - KENT - TEL: ERITH 33080 
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SAVAGE MASSICORE 


TRANSFORMERS g TRANSDUCTORS 




















Robust e long lasting e excellent performance 


No matter what the application, Savage Massicore Compon- 
ents are specially designed for the job and built to last. 
Illustrated above are:- 
i Left — a push pull, class B output transformer designed to 
a deliver 2500 watts into a very low impedance transducer, at 
— from 10 K/c to 100 K/c. / 
aoe Right — one of a large family of Saturable Reactors, used to 
y\.? ye control the current delivered by the supply mains to a heat- 
ing load. 
e" Maybe our experience could provide the answer to your 
7 problem — We should be happy to co-operate in its solution. 









THE LITTLE FACTORY 
WITH THE BIG REPUTATION 


SAVAGE TRANSFORMERS LIMITED 
NURSTEED ROAD, DEVIZES, WILTS 


Tel: Devizes 932 





ST. 100 
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New 
advanced 
design 
indicating 
pneumatic 
controller 








SERIES 624 


Highlight of this new indicating pneumatic con- 
troller is the new Bristol advanced design control 
unit. 

Summary of A/D Controller features 


It can be used with the wide range of Bristol’s precision 
measuring elements for pressure, temperature, and 
flow. 


PERFORMANCE 
Excellent frequency response, far better than most 
comparable control units. 
EASY MAINTENANCE & INTERCHANGEABILITY 
Plug-in units, simple to work and calibrate. 
LONG LIFE 
Type 316 stainless steel parts. Rugged construction. 
STABILITY 
Single-capacity systems. 
AMBIENT COMPENSATION 
Wide-range temperature and pressure compensation, 
so that control unit does not shift its set-point. 


Circle 326 for further information 





SPECIFICATIONS 
MODEL No: 624 
CASE: Cast aluminium 8” x 8” x 5”. 


MEASUREMENTS: 

Pressure — full vacuum to 10,000 psi. 
‘Temperature — minus 100°F to +1000°F. 
Flow and level—wide range with both 
mercury and dry type meter bodies. 


CONTROL : 

Proportional with 1 to 400% proportional 
band, direct or reverse action (Model 624B). 
Proportional-plus-reset control unit. Pro- 
portional band adjustable 0-400%. Reset 
rate adjustable from less than 0.1 to more 
than 100 repeats per minute. 
Proportional-plus-derivative control unit. 
Proportional band is adjustable 0-400%. 
Derivative time is from 0-10 minutes. 


PILOT VALVE: 
Non-bleed, high capacity. Low air con- 
sumption. 








E|LIOTT 





Full details from PROCESS CONTROL DIVISION 
ELLIOTT BROTHERS (LONDON) LIMITED 


incorporating BRISTOLS INSTRUMENT COMPANY LIMITED 


Century Works, Lewisham, London SE13__ Telephone: TiIDeway 12771 


Ly Members of the Elliott-Automation Group 


PCD2 
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That is just what Alcon Solenoid and 
Air Operated Valves are doing for 
firms all over the world. Sizes from 
tz in. to 8 in. bore for pressures up to 
1,500 Ib. p.s.i. and temperature up to 
300°C. Bronze, Cast Iron, Steel and 
Stainless Steel bodies and trim avail- 

able. Shut-off, 3-way and 4-way types. 

To control air, gas, oil, water, chemicals— 
anything that flows. 

MIDGET TYPE ACO. Used all over 

the world for contrel of domestic oil 
burning. Sizes up to j in. B.S.P., with 
self-contained by-pass if required. 

TYPE AC. Normally closed, opens when 
electrically energised. Sizes from I in. 
to 3 in. bore to control gas, air, oil, etc. 
TYPE ACP. Servo Operated Piston Type. 
Will handle liquids and gases at high 
pressure with a small expenditure of 
electrical power. 

TYPE AOD. Heavy duty air operated 
units, individually designed for control 
applications beyond capabilities of 
Solenoid types. For pressures up to 

1,500 p.s.i. Sizes in. B.S.P. - 8 in. bore. 


Midget Type ACO 







ALEXANDER CONTROLS LTD 


REDDICAP HILL, SUTTON COLDFIELD, WARWICKSHIRE 
Telephone: SUTton Coldfield 5227-8-9 
AMEMBER OF THE CONCENTRIC GROUP OF COMPANIES 
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Take a look and you'll find... 


FORMICA Industrial Laminates playing a major part in the development of communications; they 
have been selected for use in this Model Seventy-Five teleprinter made by Creed & Co. Ltd. 
Tough-yet-light FORMICA Industrial Laminates can be machined to very fine tolerances, which 
in this case is a major virtue. 

You'll find FORMICA Industrial Laminates in all the best of British products from the smallest 
relay to the largest computer. High quality is backed by an unsurpassed technical service, and 
Formica Limited make paper, glass, fabric and copper clad laminates, engraving material and 


inter-laminate prints. 


FORWZICA INDUSTRIAL 


LAMINATES 








For full information on FORMICA Industrial Laminates write to: 


FORMICA LIMITED (Industrial Laminates Division) 


84-86 REGENT STREET, LONDON, W.1. 
TELEPHONE: REGENT 8020 





*FORMICA is a registered trade mark 
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‘‘New Look” instruments and ‘‘New Look” re- 
sources aligned to give an exceptional product and 
to the SIFAM Range are the a better delivery... these are some of the assets 
Wessex 61, 41, 31 and 21, which SIFAM progressive expansion ofters discrim- 
(Nos. 1-4), the latest type 54 inating instrument buyers, designers and engineers. 
and the E30 3” Edgewise A fresh creative approach, in tune with today’s 
instruments (Nos. 5 ond 6) design requirements, backed by a store of accum- 
ulated experience of nearly two generations are 
firmly behind these new instruments and the 
forward-looking policy which inspires them. 

















These newest additions 


More and better instruments are 
on the way. Be sure to keep in 
touch with your SIFAM Area 
Technical Representative. 








> Pe 












... Skilled craftsmanship and a 
thirty year old Tradition of Excellence... 


SIFAM ELECTRICAL INSTRUMENT CO., LTD., WOODLAND ROAD, TORQUAY, DEVON. 
Torquay 63822/3/4 Telegrams: SIFAM TORQUAY 








822 INSTRUMENT PRACTICE JULY 1961 





2 


ELCON 


G2 








Circle 330 for further information 


AUTOMATION... 





BY STEP... 


STEP 





It is not always essential—or convenient—to 


convert a plant or process to full automatic control 


all at once. It is often preferable to convert 


one process at a time, or one machine at a time, 


or one function at a time—in fact, to adopt 


Automation Step-by-Step. 


fluid level control 


A oy I. 


scanner 


for 

photoelectric 

machine The TRU3 Timer with 

control cover removed showing A viewing head 
setting control on right for burner control 





and there are many more. 


(ELCONTROL electronic control systems 





ELCONTROL LTD: HITCHIN * HERTS: Hitchin 2411 





The word ELCONTROL is a regd. Trade Mark 


Appointed Agents Telephone 
MIDLANDS: 
‘ A. M. LOCK & Co. Ltd., Newborough Rd., Solihull . . 2. 2. 2. Shirley 5703 
' N. WEST: 
‘ A. M. LOCK & Co. Ltd., Union St., Oldham  . 2. 2... ww, Main 6744 
' SCOTLAND: 
‘ A. R. BOLTON & Co. Ltd., Bankhead Dr., Sighthill, Edinburgh I! . . CRA 5235/6 
L and Overseas Agents 
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ve Cat. No. 81058-BT 
Double Pole Double 
Throw 2 Position 
Lever Type Back 
Connecting Lugs 


Cat. No. 81046 Single 
Pole Single Throw. 2 
Position Lever Type. 
Back Connecting Lugs 


The exacting conditions of service demanded by modern 
techniques in electronic equipment and instrument develop- 
ment are fully matched by this new range of ARROW 
bakelite enclosed switches. 

Their main characteristic is the maintenance of low contact 
resistance after considerable life. 


Circuits available S.P.S.T., $.P.D.T., D.P.S.T., D.P.D.T 
%* BIASED ACTION SUPPLIED FOR ALL CIRCUITS. 
Maximum rating 3 amps at 250V AC/DC. 


Write today for full.particulars of these instrument switches. 


ARROW ELECTRIC SWITCHES 
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BRENT ROAD - SOUTHALL .- 











Cat. No. 81055-B-BP 
Double Pole Single 
Throw 2 Position 
Insulated Lever Type. 
Back Connecting Lugs 


If you missed us at the 
R.E.C.M.F. Show, do not 
hesitate to write for 

catalogues } 


ARROW 
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miniature 
wafer 
rotary | 
switch 





SMALLER 
THAN 








| This entirely new switch, developed by NSF—OAK, brings far greater flexibility and 
S| reliability to ‘‘miniature”’ circuits. Available in single or multi-bank with provision for 18 
contacts per wafer. Printed circuit or conventional soldering tags according to application. 


Write for Engineering Bulletin No. 9. 
hh Licensees of Oak Manufacturing Co., 


sae Chicago, U.S.A. 


‘The Switch People’ 


NSF LIMITED > KEIGHLEY : YORKS 


A Member of the Simm Group of Companies 


SALES OFFICE: 31/32 ALFRED PLACE, LONDON, W.C.1 Telephone: LANgham 9567 
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INTERNAL MAGNET SYSTEMS 
The internal magnet system was developed originally about NS TH BS TH F 
30 years ago but it is only in recent years that this method has 
been used on a large scale. The basic principle is simple; SEES +4 
instead of a coil working around an iron concentrator in the 
pole tunnel of a large magnet assembly, the concentrator is 5 
replaced by a cylindrical magnet with iron pole shoes attached 0 N T H E M A R 4 ET 5 
to give a linear distribution of flux. The coil then swings 
between the magnet assembly and an outer iron ring, which 
provides the return circuit and a shield against stray fields. 








Usually, the pole shoes are either fixed by an adhesive or by 
solder or are dovetailed into the periphery of the magnet. All 
these methods however, introduce gaps of high reluctance in 
the circuit and difficulties can also arise in attaching the shoes 
accurately and firmly in position. 


THE ‘SINGOMAX’ TECHNIQUE 


Powder Metallurgy and the ‘‘Sincomax”’ technique, developed 
by Murex Limited, applied to the manufacture of this type of 
assembly, have now made possible magnet units of reliable and 
consistent performance. The problem of attaching the iron 
shoes has been completely overcome by the application of the 
*‘Sincomax”’ technique, which enables magnet material and 
iron powder to be pressed and subsequently furnaced as one 
piece to form a single composite unit of high bond strength 
having a definite line of demarcation between the two materials. 











The pole shoes of high-density magnetic iron can be thin in 
section and can be designed to give a linear distribution of flux 





over their entire length. Provision can be made to accommodate * ONLY 24” LONG OVERALL 
supports or pillars without affecting the overall cost of * STAINLESS STEEL 
the assembly. * FINE CONTROL 


* FINGER-LIGHT OPERATION ; 
* TESTED AT 1,000 p.s.i. t 
* POSITIVE SHUT-OFF! 


These 1 in. Needle Valves are high precision 
ifstruments which have been developed for 
use in the chemical and allied industries 
They are fitted with easily replaceabk 
P.T.F.E. seats or with metal seats accordinf 
to the conditions under which they are tok 
used and are available with either angle o 
straight through connections. Other typé 
of Needle Valves are available in } in. 0 
} in. sizes with replaceable nylon, P.T.F.E 


Internal Magnet System by courtesy or metal seats. 
of Crompton Parkinson Limited. 





U 


ACTUAL SIZE OF MAGNET 


Murex Limited have many years experience in the manufacture of 
magnets by the Powder Metallurgy technique and qualified technical 
staff are available to advise on magnet design and performance. 








F. J. HONE & CO. LTD 


MUREX LTD (Powder Metallurgy Division) 19 ELDON PARK, LONDON, S.E2 
Rainham, Essex Rainham, Essex 3322 Tel. ADDiscombe 3117 
Telex 28632 Telegrams : Murex, Rainham-Dagenham Telex. Manufacturers of Test Equipment fer the Petroleum Indus? 





| London Sales Office: Central House, Upper Woburn Place, W.C.1. Tel. EUSton 8265 





ee 
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Frequency measurement 
10 c/s — 100 k/es 


*K 


Period and time interval 
measurement 
10uSec— 1 second 


* 


Regular or random pulse 
counting and totalising 


*k 
Write for Publication 140 D 


7K 
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[R/A/C/A[L/ 


SA20 
At £178 


the only 
100 ke/s 
digital counter 
offering 
so many 
features 


Compact and portable, the SA20 combines high performance 
and accuracy with versatility and simplicity in operation. 


RELIABILITY: 


Plug-in units incorporating printed circuits 


MOBILITY: 


Weight: only 32 lbs. Dimensions: 12” x 14” x 8” 


ADAPTABILITY: 


Easily usable as tachometer, with magnetic or 
photo-electric transducer 


ACCURACY : 


+ 1 count + -005% 








GOGO instRUMENTS LIMITED 


BRACKNELL - BERKSHIRE - ENGLAND - Tel: Bracknell 941 - Grams/Cables: RACAL BRACKNELL 


Agents in most Overseas Territories RISI/AI8 
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IT COSTS NO MORE 
TO BUY THE 


Specify WESTON <i 


on your equipment 





The demand created by the high 
quality of Weston meters is such that 
production techniques can be em- 
ployed which enable these outstand- 
ing instruments to be produced at 
competitive prices. 








There can be no finer 
| advertisement for your equipment 
than the name ‘‘Weston”’ 

on the meters installed 



















** Advance Components Transistorised Counter Type TC, 
used for time, Pequney and period measurement. 








SBANGAWMO WESTON LiMIiTred:. @nPrER OS + MID OYA 
Telephone: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield. 








V | E N | A A small Wheatstone 


bridge suitable for general 
industrial use. It has a 
built-in 44 volt battery for 


the bridge supply, and it 
COM PACT is available with an 800 c.p.s. 
buzzer and earphones for 
conductivity measurements 


*Range:— 0-08 to 60,000 ohms 
NE 16-7 to 12-5 x 106 
micromhos 


*Delivery:— Ex stock 








ENQUIRI 


Co 
Safe 
Sole 

l 


*Price:— Bridge £15-0-0 
Bridge with buzzer 


and earphones 
£23-10-0 





Please request full details from Sole Agents for the U.K. 





CROYDON PRECISION INSTRUMENT COMPANY 


HAMPTON ROAD-CROYDON-SURREY Telephone THORNTON HEATH 4025 & 4094 
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protects 
flame- 
traps 


from the dangers 
1f blow-back flames 





Type TC, i 
ent.’ . 


» ANCILLARY UNIT iiss 








wa 
wi 


This new safeguard, the ETHER Flame-Trap Ancillary Unit, Type 
350, will be invaluable in industries where pre-aerated gas or 
pre-mixed gases are used. At present, a flame-trap is normally 
provided to arrest the flame temporarily when a blow-back 
occurs, but unless it is noticed, the flame will ultimately burn 
through the flame-trap. 








Now this hazard need no longer exist. The ETHER Type 350 
ENQUIRIES, SALES & SERVICE: introduces a detector in front of the element of the flame-trap 
by means of which the supply of gas is shut off, or an alarm 
Combustion given, within a fraction of a second of a blow-back occurring. 


The Type 350 is foolproof, compact and low in price. It can 


Safeguard and readily be adapted to fit all existing flame-traps. 
: Illustrated technical data forwarded on request. 
Solenoid Valve 


Division 

















xton Way, Stevenage, Herts : Stevenage 21 Ts 
yourn Road, Erdington, Birmingham, 24 : East 0276-8 


resentatives throughout U.K. ; 
mts in all principal countries. 
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Clectuically Operated 
COUNTER 


AT NEW LOW COST 


Rated speed-up to 1000 Counts per minute 
Designed for panel or base mounting 
Centre reset by knob 

Connection by flying leads 

Maximum voltage 110 D.C.—250 A.C. 


HHH ¥ 











English Numbering Machines Limited MODEL 442 
Dept. 7H- QUEENSWAY - ENFIELD - MIDDLESEX 
Telephone: HOWard 2611 (5S lines) Telegrams: Numgravco, Enfield Full technical information on request 


LEADING MANUFACTURERS OF COUNTING AND NUMBERING DEVICES 




















The bearings illustrated 
are actual size. 





MINIATURE = 


ranging in size from 1.5 mm. o.d. upwards. 
Also super-precision and sealed ball bearings 
in several sizes. 


REGD. TRADE MARKS: F.B.C. FAFNIR 
FULL PARTICULARS AND SIZES ARE 
AVAILABLE ON APPLICATION : a " C 


FAFNIR BEARING COMPANY LIMITED AFNIR 
. WOLVERHAMPTON 
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The hour-candle was one of man's first attempts to measure time units 

shorter than a day or night. Today, we not only measure time—and space—with 

extreme accuracy, we also measure and record things that not so long ago would have 
been incomprehensible. Some part of our ability to do this is due to Philips who develop 
and perfect electronic measuring equipment that is extremely accurate, and 

reliably consistent. Today, in many fields of research and control, accuracy means... 


L F MILLIVOLTMETER GM. 6012 

FREQUENCY RANGE 2¢/8S—1Mc;s 

MEASURING RANGE 

1 mV (F.S.D)—300V (12 ranges) 

dB SCALE, - 80 dB to + 52 dB 
(OdB = ImW into 6002) 


ELECTRONIC FC : IMPEDANCE 
My 4 ams : a (imV—3V) 4MQ 20 F 
MEASURING EQUIPMENT ae {OV —wov) OMOI0 ws F 
Sole distributors in the U.K. z page ee s) =o 
(2c/s—1Mc’s) + 


Overseas enquiries please direct to manufacturers : 


Instrument House, 207 King’s Cross Road, London, W.C.1. TER 2877 N.V. PHILIPS, EINDHOVEN, THE NETHERLANDS 


iets neers eetmaammamtama 
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IQVISION ANNOUNCES 


, EDUCTIONS 


" A programme of increased sales coupled with extensive 
forward planning of production has enabled considerable 
economies to be achieved in the manufacturing costs of 
many AEl pneumatic instruments. The benefit of these 
reductions is being passed on to users in the form of 
revised prices as from May 1, 1961. 


For details of these new prices and of current delivery times, contact: 


AEI Instrumentation Division, Process Control Department, 
P.O. Box No. One, Harlow, Essex. Telephone: Harlow 24231. 








CAEI) Instrumentation Division 
Associated Electrical industries Limited 





$C/133 
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with... 


CONTROL VALVE WITH 
ELECTRO PNEUMATIC 
, POSITIONER 


designed to control pneumatic control 


is assured 


valves to be used in conjunction with 
electrical controllers. 


Pneumatic positioners for use with 
pneumatic controllers are also available. 


THREE-TERM 

PNEUMATIC 

CONTROLLER 

designed as a receiver for use with 
pneumatic transmitters, is of the non- 


indicating type with desired value scale 
calibrated in appropriate units. 





TEMPERATURE 
TRANSMITTER 


designed to produce an adjustable 
proportional air pressure signal of 
3/15 Ib. per sq. in. (gauge) 
corresponding to the measured 
temperature. Range —100°F 
to +1250°F with an adjustable 
span of 180°F. 






LEVEL CONTROLLER 


to maintain a required level in open or 
closed containers. In the case of 
closed containers, they may be 
pressurised to 900 Ib. per sq. in. 





Send for our ‘Complete Control” 
folder for details of the full range of 
ARCA products. 


BRITISH ARCA REGULATORS LIMITED 


SISSON ROAD - GLOUCESTER - ENGLAND 
Tel.: GLOUCESTER 24901 Grams: Arcaregul, Gloucester 
London Office: 25 Victoria Street, London, S.W.| Tel. : ABBey 4121 
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ELECTRONIC 
FLAW 
DETECTOR 


Using the eddy current principle, the 
Teledictor flaw detector is a versatile 
instrument for use in batch or automatic 
production of non-ferrous tubes and 
sections. Imediate detection of flaws can 
be signalled by visual or relay method, 
the latter enabling completely automatic 
sorting to be carried out. 


The unit can very simply be incorporated 
into automatic production lines, and a 
comprehensive range of coils is available. 
Special purpose coils and sorting 
equipment can be made to specification, 
and enquiries are invited for any flaw- 
detection problem. 


Other equipments are also available for 
testing ferrous material 





TELEDICTOR LIMITED 











GROVELAND ROAD, TIPTON, STAFFS. Tel: 2828 
Manufacturers of encapsulated coils, all types of iron-cored transformers up to 20 
KVA (air cooled), soleniods, loudspeakers and specialised electronic equipment. 


A Duport Company Members of R.E.C.M.F. 
NW 63 
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SMITHS automatic protection units 
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Once you fix a SMITHS Automatic Protection Unit 
you can forget it. They are really rugged units which 
stand up to the toughest assignment. Day in, day out. 
they'll keep watch for you—without you watching 
them. Suitable for all power driven plant, protects 
against damage resulting from:— 


Rising or falling voltage—current or speed 
Excessive Crankshaft speed 

Failure of lubrication system 

Failure of cooling system 


SMITHS Automatic Protection Units can be fitted to 
Drilling Rigs, Pumping Machinery, Diesel Generator 
Sets etc., and are in use on Marine and Rail Traction 
and for N.A.T.O. Defence Equipment. 





fit and forget 








SMITHS automatic protection units 


they're built to last... and last 








Write for full details to 


The industrial business of 
INDUSTRIAL DIVISION _ S.Smith & Sons (England) Ltd, 
including the marketing of 


industrial products under 
the trade marks of 


Chronos Works, North Circular Road, London NW2° Phone: GLA6444 Smiths and Kelvin Hughes 
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For all current and voltage measurement... A.C.% D.C. 






THE NEW TYPE 
SALFORD 


PANEL MOUNTING INSSRUMENTS 


2-29 -s - Ss’ 








2° TYPER 









MOVING COIL TYPE - MOVING COIL WITH RECTIFIER - MOVING COIL WITH THERMO COUPLE - MOVING IRON TYPE 


More and more designers and electronic engineers are 
specifying Salford Type R instruments. The legibility of 
the scale is exceptional and all unnecessary markings have 
been eliminated. Fixing is simple and meets the require- 
ments of existing standards. 


Send for leaflet Type R today 
SALFORD ELECTRICAL INSTRUMENTS LTD 








PEEL WORKS - SILK ST - SALFORD 3 - LANCASHIRE 
TELEPHONE BLACKFRIARS 6688 

London Sales Office 23” TYPE R 
MAGNET HOUSE - KINGSWAY W.C.2 Temple Bar 4668 


A SUBSIDIARY OF THE GENERAL ELECTRIC COMPANY LIMITEDOF ENGLAND 











Fuel thrift and plant 
efficiency begin with 

Gordon’s MONO Gas 
Analysis recorders 


Simple to install, simple to service— 

yet utterly reliable for control of combustion, 
gas analysis and other applications! These 
well-known chemical analysers give easily-read 
indication with the accuracy of the true 

Orsat principle. Widely used the world over for 
CO2, CO, H2, O02, CH4, SO2, H28, etc., they give one, 
two or three readings on a single chart. 


CLORDON 


JAMES GORDON & CO. LTD 


Dalston Gardens, Stanmore, Middlesex. WORdsworth 363/ 
A member of the Elliott-Automation Group 
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KEEPING AN 
EYE ON THINGS WITH 
LAMP ANNUNCIATORS 





There is a range of Firth Cleveland lamp annunciators 
to keep an eye on things for you. These are designed for alarm and 
advisory functions wherever visual signals are required. Where you need the additional 
protection of an audible signal, we can arrange a bell, hooter or siren to be 
connected in parallel. A muting switch allows you to silence the signal once your attention 

has been attracted, and when conditions return to normal there is an automatic reminder for you 

to reset it. We have designed the case so that you can mount it to suit yourself—semi-flush 
or projecting from the panel. You can use these annunciators in conjunction with the Firth 

Cleveland capsule operated pressure switches for liquid level alarm indication. 


Single switch units are available for high or low alarm, and 





double switch units where dual protection is required. 


The range of Firth Cleveland industrial instruments also 
includes Hydrostatic tank contents gauges and pressure 


relief valves all of which are complementary to each other. 


SIENS..~~v- anes 


We shall be happy to send you full details. 


FIRTH GLEVELAND INSTRUMENTS LTD 


7, Cleveland Row, London, S.W.I. Telephone Whiltehall 3100 INTERIOR OF SINGLE PRESSURE SWITCH 





BRANCHES; BIRMINGHAM + MANCHESTER - GLASGOW - STOCKHOLM - COPENHAGEN - BALLARAT - SYDNEY - JOHANNESBURG - NAARDEN - MILAN - NEW YORK - BRUSSELS - MANNHEIM 


961 A MEMBER OF THE FIRTH CLEVELAND GROUP (FC) 


CRC 31G 
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TO MEASURE, RECORD OR CONTROL TEMPERATURES 








Bi-metal - Mercury-in-steel - Vapour pressure Thermometers 


THE BRITISH ROTOTHERM CO. LTD 





are visibly better! 





- Merton Abbey - London S.W.I9 - Tel: LiBerty 7661 


Hollis Street, New Basford, Nottingham and 87 St. Vincent Street, Glasgow, C.2. 





HANDLING OIL-BASED LIQUIDS? 


YOU NEED BRODIE-KENT METERS t 





BRODIE-KENT 
METERS 


Glibarco Limited 
Desk: 21 - 740 High Road - London N17 
Telephone. TOTtenham 5371 (5 lines) 


You handle liquids. You want to move them, mix them, store them— 
but accurately, fast and easily. In other words, you want a 
Brodie-Kent meter. Agreed? 


‘Oh, hang on — we’re too small to need a meter.’ 
‘But Brodie-Kent meters give you eract/manual control of tiny quantities— 
with a flow as small as 1 g.p.m. 


‘Then we're too big.’ 
But you can have Brodie-Kent meters in systems of complete automation, 
measuring flows of 600 g.p.m. They even handle bitumen. 


‘But they’re gadgets!’ 

No, they're not, they work for you. Pre-set a Brodie-Kent meter to the 
precise amount and it measures the flow for you. You can REMOTELY 
pre-set it, too. 





‘Oh... well, we can’t afford it.’ 

Yes, you can—and you certainly can’t afford erpenstve guesswork. 
Brodie-Kent meters give you precise running records, exact control, 
and accurate mizes. 


‘Mmm. Periaps we should try one.’ 
Yes. Get in touch with Gilbarco’s Technical Advisory Service first — 
they know all about Brodie-Kent. 


*Yes, good idea.’ 
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Look, if you turn over, you'll forget all about it. Do it now. One 
*You’re right, of course. (Are they all like this at Brodie-Kent?)’ 
: ade OH 
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and is one of the most powerful permanent 


magnet materials known. 
Because it can be machined, rolled or drawn 


magnetic alloys of the cobalt-platinum system, 
without difficulty, Platinax II lends itself 


Full technical information on Platinax IT is 


to the manufacture of magnets of complex 
available on request 


shape or extremely small size that would 


Platinax II is the latest development in 
be impracticable in conventional alloys. 
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Johnson hy Matthey 


JOHNSON, MATTHEY & CO., LIMITED, 73-83 


One of the Specialised Products of 
Vittoria Street, Birmingham, |! 
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Model LT-150-2S 
RATING 150 VA 


Its compactness, fast response time of 0-1 sec., 
and adaptability make it an ideal chassis sub- 
unit. Particularly suitable for use with signal 
generators and similar low power equipment. 





GENERAL SPECIFICATION 
(all models) 


input Voltage: ... ... ... ... 190V.—260V.A.C. 
Output Voltage: --» 220V.—240V. A.C. (adjustable) 
Output Regulation: + 0-1°% for changes in load current 
+.0-19% for changes in input voltage (r.m.s. values) 
Distortion: ...... ... 3% under normal conditions 
Power Factor Range: _... 0-9 leading to 0-7 lagging 
Frequency: see .-. Pre-set for 50 c/s 
Regulation satisfactory for +10% change in frequency 


Distortion not greater than 5% for frequency changes of 
+2 ¢/s 


Temperature compensated 











RATING 500 VA 


Portable bench unit housed ina cabinet. Ample 
chassis space facilitates easy conversion to non- 
standard 115V. (nom.) output, thus making it suit- 
able for use with American equipment. Response 
time 0-1 sec. 


Tropicalised versions are available to special order. 








Model LT-1000-2S 


RATING 1000 VA 


Model LT-3000-2S 
A fast response regulator suitable for laboratory 
or industrial use. In 19” rack mounting form it 








has been installed in equipment for export to RATING 3000 VA 

areas where frequency, voltage, climate and load The ideal regulator for control applications, particularly in 
variations necessitate the bes: all-round type of the case of photographic and similar processes, where stability 
regulator. Response time 0-1 sec. is an essential factor for continuity. 











__ J LANGHAM THOMPSON LTD. 


BUSHEY HEATH : HERTFORDSHIRE - ENGLAND 
Telephone: Bushey Heath 2411 (6 lines) Grams & Cables: ‘‘Tommy Watford” 
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New EKCO Fluoroscopy Gauge 


THE WIDE RANGE 


Where the thickness of coating materials is so fine as to be 
OF APPLICATIONS INCLUDE: 


beyond the minimum range of beta gauging, this new Ekco 
Fluoroscopy Gauge N683 provides accurate measurement 
of static samples. It employs a combined scaler and timer, 
and either a proportional counter or a scintillation counter. 

A small brehmstrahlung source such as tritium or ' ee hatte 
Promethium ismounted in thecounter window and reflected * Printability of various papers 
radiation—which is proportional to the thickness of the * Paint films on metal base 
coating—is counted; accuracies up to 1% can be achieved. * Plastic films on various bases 


K(’ Full detalis and literature will gladly be supplied on request 
) electronics 
> 


EKCO ELECTRONICS LTD - SOUTHEND-ON-SEA + ESSEX + TEL: SOUTHEND 4040! 


* Tinplate steel base 
* Zinc on steel base 


* Lacquer coatings on tinplate 
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COMMENTARY 


Teaching 
Machines 


Amongst the many factors involved in 
an automatic system, not the least 
important has been the replacement, 
wholly or partially, of the human link. Whilst the 
main effort has been directed towards industrial con- 
trol, other fields of activity have received attention. 
The teaching profession is one of these, and several 
developments have been carried out under the general 
heading of Teaching Machines. Now, it is important 
to be clear on the real aims here. It has always been 
an axiom that a human instructor is essential in 
teaching but the manner in which he is employed varies 
to some extent with the size of his audience. On the 
one hand, we have a teacher or lecturer addressing a 
relatively large class, and, on the other, the tutor 
engaged with one or two students. 

This is not the place to discuss, at length, the theory 
and practice of teaching, but without fear of contradic- 
tion one could state that a thorough understanding of 
the subject to be taught is required and lectures or 
lessons must be prepared and delivered in a very clear 
and logical manner. One of the most important 
functions involved in normal teaching is the exchange 
between teacher and students. In other words, the 
teacher can question the students to check their 
understanding and the students can clarify any points 
on which they are not clear with the teacher. 

This interchange is, unhappily, severely modified with 
the trend to large classes in our schools, colleges and 
universities and the advantage of the tutorial system 
become even more apparent. At the beginning of the 
Commentary it was stated that one must be clear on 
the real aims, when introducing an automatic system 
into the teaching profession. What is intended? Is it 
an aid to the teacher, a partial replacement of the 
teacher or an entire replacement? The time is very 
apposite to consider the problem since there is a present 
shortage of teachers at all levels and an adequate supply 
is not likely to be achieved for some years to come. 
The subject of teaching machines has been under 
investigation by a team of three people, J. Annett, 
H. Kay and M. Sine, the work being financed by the 
D.S.I.R. Some of the results of their work has been 
reported in Discovery for May, 1961, page 191. 

The law of effect is of considerable importance with 
relation to the general subject of teaching machines and 
this law states that learning occurs if a response to a 
specific situation is followed by some rewarding effect— 
rewarding, that is, to the learner. Under such circum- 
stances, the response is said to be reinforced and reward 
can be known as reinforcement. 

S. L. Pressey in 1926 devised a simple machine which 
tested a student’s achievement. The student was 
presented with a set of questions each of which was 
accompanied by several answers, only one of which 
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could be right. Each question on the machine was 
represented by a set of holes corresponding to the 
number of answers presented. The student was 
required to push a stylus into the hole corresponding to 
his own choice of answers. The stylus was allowed to 
pass through, only in the hole associated with the right 
one so that the student knew immediately if his choice 
was correct or not, the reward being the knowledge of 
choosing correctly. 

Since the war, several American investigators, 
notably Professor Skinner, and Dr. Lumsdaine and Dr. 
Glaser, have carried out considerable research work 
and several devices have appeared. One of these is the 
programmed text book which consists of a programme 
of small logical steps arranged in book form. Each 
step is accompanied by a question to be answered by 
the student. The correct answer is on the back of the 
page and hence may easily be checked. As a contrast 
we have the Autotutor of U.S. Industries Inc. which is 
an example of the multiple choice idea. The student is 
presented with a variety of answers to each question, 
a push-button on the instrument corresponding to each 
answer. A correct choice results in the machine 
proceeding to the next part of the lesson. An incorrect 
choice results in the machine presenting an explanation 
or sequence of correctional material, and then reverting 
to the original question. The article also describes the 
British development of SAKI, primarily a device to 
train punched card keyboard operators. One point 
brought out in using such machines is that information 
is only passed on when the student is attending, an 
important distinction between human and machine 
teachers. It can be seen that we are some way on the 
road to tutorial instruction with such machines, 
particularly if further information could be supplied 
according to the needs, shall we say, of a backward 
student. 

There are several factors which the authors discuss 
relative to the subject, but they consider that, in 
general, teaching machines could prove useful where (1) 
There is a shortage of human teachers; (2) Where 
individual or small groups of students are isolated 
from teachers; (3) Where the subject matter can be 
closely specified and placed in an appropriate form; 
(4) In subjects whose routine practice would benefit 
from accurate monitoring; (5) Where the student 
requires more attention and patience than a human 
teacher can be reasonably expected to give. 

One must, of course, consider the cost aspect, but it is 
suggested that some of the machines, at least, will cost 
no more than that involved in training a teacher. 

The subject is fascinating. We have seen many 
examples of automatic communication in other spheres 
replacing human links and here is yet another possibility 
of some significance. 


843 

















Circle 354 for further information 


Drayton manufactures 


For descriptive literature write to Dept. | .P 








include 


Drayton 
Service 


The unrivalled reliability of 

Drayton products has given them a record 
of service that has become a tradition. 
Associated with it are pre-sales consultation 
and planning as well as the supply 

and commissioning of apparatus. Choose 
wisely, choose Drayton and get unmatched 
service before and after installation. 


DRAYTON DIAPHRAGM-OPERATED VALVES 


These valves, available in a very large range, 
are made in a variety of materials, 

enabling them to be employed in almost any 
application. They are available for proportional 
or non-characterised duty and can be supplied 
with or without built-in valve positioner. 





VT Self-operating Temperature & Pressure Boiler Level & Draught Drayton/Armstrong & 
Controllers Indicating Controllers Float Switches Gauges Drico Steam Traps 











DRAYTON CONTROLS LIMITED, BRIDGE WORKS, WEST DRAYTON, MIDDLESEX. West Drayzon 4! 
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The Presidential Address to the Society of Instrument Technology, 23rd May, 1961 


Our Technology and Our Society 


Features of our Technology 

INCE I am going to attempt to review the position 

and prospects of our Technology and our Society 
it may be helpful to establish some sort of perspective 
before proceeding to controversy. According to Board 
of Trade figures, the value of deliveries of instruments 
of all types to all users, which is one but not the only 
way of measuring production, is approximately £100 
million, exclusive of deliveries to the armed services. 
About 20% of these deliveries go to export and this 


represents very néarly 1% of the total U.K. exports. . 


Approximately 100,000 people of varying skills 
are employed in the making of instruments and control 
mechanisms, the labour content of which has been 
estimated at 75%. The rate of growth of the “Industrial 
Instrument” division of the industry has averaged 
13°, per annum (a figure which is about three times 
the corresponding figure for all manufacturing indus- 
tries taken together) and this division, which is most 
closely allied to our Technology, now accounts for 
roughly one half of all instrument production. 

I think that these figures, taken alone, reveal a 
minor industry, growing at a satisfactory rate, and 
making a small but not insignificant contribution to our 
exports. Such a picture would be misleading. 

In the first place, the figures tell us nothing about 
the number of people employed in designing, installing 
and maintaining measurement and control systems. 
In most process industries the capital cost for effective 
measurement and control lies between 5% and 12% 
of the total capital investment in plants and a similar 
proportion of the total engineering force will be 
assigned to instrument maintenance and systems 
improvement. 

Secondly, the figures conceal one of the most striking 
features of our Technology—its vital importance to 
nearly every other major technology. One has only to 
imagine what would happen in the majority of indus- 
tries today if all measurement and control were 
suddenly eliminated to realise that such a contingency 
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would be a national catastrophe. Just as a small 
amount of lubricating oil is vital to every bearing, so 
this apparently minor Technology of ours is becoming 
every day more vital to British Industry and to our 
survival as an industrial nation. The importance of 
our Technology, which is out of all proportion to its 
size as measured by the figures I have just given, 
presents major problems when considered in relation 
to the wide spread of its application in so many of our 
industries. If the application of our Technology were 
confined to one or at most two industries, the problems 
of organisation, education and training would be much 
simpler. Instrument Technology might then become a 
special branch of that industry. The very breadth of 
our Technology requires a radically different approach. 

Before closing this survey of some features charac- 
terising our Technology, I should like to refer again to 
the rough statistics I gave earlier, in order to banish 
any feeling of complacency they may have evoked. 
Hardly a week goes by but some representative of our 
government exhorts the nation to export more and to 
increase its productivity. At times it is even necessary 
to throttle production because we cannot pay for the 
imports of the materials which full production would 
require. This is a problem which is relatively new to 
this country but very old to certain other countries 
such as Switzerland where exports are even more 
important to national survival than they are in this 
country. It is of course no accident that we associate 
watch-making with Switzerland. It is an industry 
similar in many ways to instrument manufacture 
where little raw material and much ingenuity and skill 
are required. Through the courtesy of the Swiss 
Embassy I was able to obtain a few figures which are 
not without some relevance. The total value of watches 
made in Switzerland is approximately the same as the 
gross value of instrument deliveries in this country— 
£100 million. But 97% are exported and this represents 
15-5% of Switzerland’s total exports. In 1952 the 
export of watches accounted for an even higher 
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U.K. Industrial instrument export 
UK. Total instrument export 
U.K. Industrial instrument delivery 
U.K. Total instrument delivery 
Swiss instrument export 

Swiss watch export 
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ig. 1. Comparison of instrument activity in U.K. and 
Switzerland 


percentage of the total—nearly 23°, (Fig. 1). Between 
1952 and 1960, therefore, there has been a decline in the 
relative importance of this export. During the same 
time, however, there has been an increase in the 
relative importance of exports of ‘Instruments and 
Apparatus’’—from about 6-2 to 7-3°%,—and the value of 
these exports is approximately double the value of the 
U.K. instrument export. Thus it would appear that a 
country with one tenth the population of the British 
Isles is able to export twice the value of instruments 
that we manage to export from this country (Fig. 1). 

It may well be that the figures supplied by our Board 
of Trade and those supplied by the Swiss Embassy“ 
are not as comparable as I have chosen to make them. 
Definitions of the word “Instrument” are notoriously 
misleading. Thus a reputable newspaper which 
annually publishes a comprehensive table of wage 
indices® in different trades, compiled by reputable 
economists, dismisses instruments under the heading 
“Precision Instruments, Jewellery, etc.”’ containing only 
the following sub-divisions: Orthopedic and Surgical 
Appliances; Surgical Instruments; Ophthalmic and Op- 
tical Appliances; Jewellery, Plate and Precious Metals; 
Pianoforte Manufacture. There is a nice Victorian ring 
about the last item and one wonders when the saxo- 
phone (a Swiss invention, incidentally) will qualify for 
inclusion. Instruments which can guide a space probe 
around the moon and transmit photographs of the 
hitherto unseen side have evidently a long time to wait 
before they qualify for recognition along with the 
upright and the baby grand. 

It is perhaps only a coincidence that on the same 
page of the Guardian as the table referred to above 
there appeared also a report of the Graham Clark 
Lecture delivered by the Duke of Edinburgh to the 
Institutions of Civil, Mechanical and_ Electrical 
Engineers. In this the Dike pointed out that the 
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Commonwealth, with 24° of the world’s population, 
produced only 12% of the world’s energy. 

It is surely clear that engineers in this country face 
challenges such as we never faced before. Gone are the 
days when we could assure ourselves of our techno- 
logical supremacy. We must mobilise our resources, both 
human and material, to meet the challenge presented 
by the new technologies among which automation is 
perhaps one of the most important, and the most 
neglected, particularly in the fields of education and 
professional recognition. 

I have endeavoured to give some measure of this 
neglect by quoting figures of production and com- 
paring these with related production and export in a 
much smaller and economically more vulnerable 
country such as Switzerland. But there are, of course, 
other indices of complacency and backwardness. One 
does not have to visit many processing plants to gain a 
strong impression that, while many of the instruments 
are made in this country, a high proportion of those in 
use, especially the more complex ones, have been 
designed in America. Sometimes, as in the case of gas 
liquid chromatography, the ideas and original scientific 
discovery are British. The “development gap” has 
claimed another victim, and it is little comfort to the 
instrument user that Martin and Synge were awarded 
the Nobel Prize. Visitors to the I.S.A. exhibition in 
the U.S.A., to the Interkama exhibition in Germany, 
and to the I.F.A.C. conference in Moscow, have almost 
unanimously reported that in these countries auto- 
mation is taken more seriously and is progressing faster 
than in this country. Yet competition will drive our 
industries to-more automation sooner rather than later. 
Are we, in our Technology, in our education and in our 
Society, preparing to meet this challenge ? 


Education 


If we agree that there is a problem to be faced then 
I think that we, as a Society, must look first to the 
education and training of the technologists who will 
be needed to solve it. An instrument may be manu- 
factured in a week, a factory may be erected in a year, 
but the training of a technologist takes at least twelve 
years from the time the boy leaves his elementary 
school. This is the distance velocity lag in the pipeline. 
Clearly a very large measure of anticipatory control 
is required. If today we need control technologists in 
dozens we shall probably need them in their hundreds 
in a few years as industry looks more and more to 
automation to remain competitive. 

There is of course no universally agreed method of 
training control technologists. It has been my privilege 
while acting as your President to discuss this matter 
with many eminent people both within and outside our 
Technology. I think it can be said that a rather large 
majority of those working in our field are convinced 
that control technology is now so advanced in its 
targets and so wide in its scope that it is, or will soon 
be, recognised as a primary technology in the sense 
that a former President of this Society, Sir Harold 
Hartley, used that term’. But an equally large 
majority of those who are not familiar with the targets 
and scope of our Technology consider that we could 
solve our problem by relatively minor adjustments of 
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o: additions to the curricula of other scientists or 
technologists—in particular the physicists, or the 
electrical or the mechanical engineers. 

It is, however, meaningless to talk about education 
without defining the type of talent we want. The 
control engineer will have to master not only the basic 
principles and the more important techniques of 
mathematics, physics and electrical and mechanical 
engineering, but also he will have to be thoroughly 
grounded in the dynamic behaviour of systems in 
gcneral and of a selected few, such as chemical engineer- 
ing systems, in particular. In speaking of the control 
engineer or technologist as distinct from the technician 
I am assuming that the Society is in general agreement 
with the definitions of engineers and _ technicians 
adopted by EUSEC. These are reproduced in an 
Appendix together with a definition of a technician 
which was adopted at the Society’s two-day conference 
on “The Education of Instrument Technicians’’ in 
September, 1959, and which, I think, supplements 
rather than replaces the EUSEC definition. There is, 
of course, a tendency in all such definitions to aim at an 
ideal. The standard implied is a high one, not always 
attained by all who qualify by examination and/or 
experience. A useful working life of some 40 or more 
years lies ahead of each who qualifies and it would be 
absurd to lay absolute and permanent stress on a man’s 
showing in his four years of higher education. There is, 
however, a distinct danger that this folly may invade 
the technological and engineering field unless we 
keep clearly in mind the similarities and _ the 
differences between the academic and _ technological 
approaches. 

If I had to choose one quality which would best serve 
to characterise the ideal in both science and technology 
it would undoubtedly be curiosity. If America is 
really bent on producing the ‘Organisation Man’’ she 
is bent on her own destruction. Yet it was America 
which produced the eminent engineer Charles Steinmetz 
who said ‘‘no man really becomes a fool until he stops 
asking questions’ and it is Americans who, more 
recently, are revolutionising the teaching of physics, 
throwing out the deadwood and introducing the 
excitement and stimulation of that science. I hope that 
this new and most promising experiment will be 
followed and, if successful, the lessons learned will be 
applied in the teaching of engineering and technology. 
For it is in these branches of learning that the danger 
of damaging the slender nerve of curiosity is most 
apparent. The danger of producing human “Encyclo- 
paedia Erraticas’’ is all too real. 

This digression into the tasks facing the educator 
may seem a far cry from my subject of education in our 
Technology. But it leads perhaps to a certain clarifi- 
cation of the Society’s aims in this field. Granted that 
our Technology is a comparatively new one, it behoves 
us to avoid encumbering it at the outset with too much 
of the empiricism which grows like ivy round any tree 
of learning unless the pruning knife is used ruthlessly. 
This applies particularly to University undergraduate 
courses and at the risk of appearing dogmatic I would 
suggest that the Society should approach the problem 
of University courses in measurement and control 
technology with considerable caution. It might well 
be that if existing courses can be pruned of their 


Jury 1961 


deadwood, the fundamentals of dynamic behaviour 
and control can be introduced with profit into several 
of them. It has taken the Chemical faculties a long 
time to introduce kinetics of chemical reactions into 
their syllabuses. Equilibrium conditions are so much 
more tractable! Let us hope that the Physics, the 
Chemical and other Engineering faculties will soon pay 
more attention to the non-equilibrium behaviour of 
their systems. Dare one suggest that Glaswegians 
might have been saved much disappointment and 
frustration in their railway modernisation if such 
behaviour had been given more priority? 

There is, I am sure, much room for discussion of what 
we should like the Universities to provide. Relegation 
of measurement and control technology to post- 
graduate courses exclusively will not meet the need. 
It is precisely the new technologies which are at a 
disadvantage in attracting students to spend the extra 
year or two which would be required. The seed of 
interest in the subject has to be sown much earlier and 
I should like to see an extension of the method used at 
Imperial College where a central group of control 
engineers are able to penetrate various disciplines, 
thus introducing the basic concepts more widely. 
Interim measures, however, may run the risk that they 
postpone the introduction of more profound courses 
which are required to produce the type of man who 
can conceive the control schemes in a total form. 


Colleges of Advanced Technology 

While I have expressed some doubt as to the wisdom 
of teaching Measurement and Control Technology as a 
subject on its own in Universities for the present, I 
have no such doubts as to the necessity of teaching it 
as a primary technology in CATS. If we are to hold 
our own it is essential that new technologies should 
find quick development in such establishments and 
encouragement should be given to _ post-Diploma 
research. It would seem that CATS should be encour- 
aged to develop these new technologies by generous 
government grants, and to develop them fast. If, as I 
endeavoured to show in the opening paragraphs, 
automation is gathering momentum both here and 
abroad, we cannot afford any more time lags. The 
CATS, or a selected few of them, should be thinking 
ahead. In this respect we can congratulate Northamp- 
ton College of Advanced Technology and those firms 
who had the foresight to sponsor students at a time 
when the course was little more than a scheme on 
paper. The role of the Society is of course to lend 
friendly help, but to avoid interference with the 
educators who design the course, to recognise the 
Diploma as a desirable qualification, to encourage our 
Members and Patrons to support the course, to encour- 
age students by the award of prizes, and to press for 
similar courses in areas outside London. 

What do we mean by the words “recognise the 
Diploma as a desirable qualification’? If I were a 
student entering a course in Measurement and Control 
at a CAT I should be confused and irritated by such 
obscure language. I should want to know whether 
recognition by the S.I.T. meant as much as recognition 
by a qualifying body such as an established Institute 
or Institution. The plain answer is of course that it 
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does not. Quite apart from the obvious prestige of the 
long-established Institutions and their understandable 
reluctance to help in the establishment of new ones— 
facts which did not prevent the Institution of Chemical 
Engineers from becoming ultimately a great asset to 
the nation—the Board of Trade appears to me to be 
applying a rather dangerous test to those bodies such 
as ours which apply for the right to become qualifying 
Institutions in a new technology. Thus they will only 
grant the right to us if we have already achieved 
professional status in our field and are already recog- 
nised as a qualifying body setting standards for entry 
to our profession, usually by examination and experi- 
ence combined. 

I think it would be fair to say that our Society 
considers it to be the duty of the government to 
assist new technologies which are playing the vital 
role which, I have endeavoured to demonstrate, ours is 
playing. We should not be asked to solve the problem 
of the chicken and the egg. We see a need for recruiting 
the best into our profession, but education authorities, 
students and employers need to know where we stand 
on the subject of professional, recognition before 
establishing and supporting courses if progress is to 
keep pace with demand. 


Colleges of Technology 

These are, and will for some time remain, the main 
avenue of recruitment into the engineering profession. 
The major Institutions owe more than half their 
present membership to this avenue and although they 
are now in a position where they can and have raised 
the requirements for corporate membership so as to 
make it increasingly difficult for this path to be used, 
I hope that it will never be entirely closed. In a new 
technology such as ours we must make as much use of 
the Technical Colleges as we can. I propose therefore 
to discuss the problems involved in greater detail. 

Until the publication recently of the Government 
White Paper on “Better Opportunities in Technical 
Education’’“ the National Certificate courses were, in 
practice if not in theory, regarded as fulfilling the dual 
function of providing more or less fundamental, as 
distinct from craft, training for technicians and as 
stepping stones to a professional qualification. The 
failure rate was very high. The White Paper proposes 
the creation of technician courses, less theoretical in 
content than the Certificate courses which are to be 
retained as a means of training very high grade techni- 
cians and as stepping stones towards a professional 
qualification pending the introduction of sufficient 
Dip. Tech. and University courses to satisfy the 
demand for qualified engineers. With the introduction 
of technicians’ courses the qualifications for entry into 
the Certificate courses will be raised, thereby reducing, 
it is hoped, the failure rate during the course itself. 

It is self-evident, I think, that the more talented boys 
will want to pursue the Certificate courses. Moreover, 
many of them will, either initially or later, set their 
sights at professional status. They will therefore choose 
those Certificate courses which lead to post-HNC 
courses recognised by the professional Institutions. It 
follows therefore that if none of the present Certificate 
and post-HNC courses satisfy the training requirements 
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for producing high grade technicians or technologists 
in Measurement and Control Technology, three lines 
of action are open to the Society. 

1. It can endeavour to set up HNC and post-HNC 

courses in Measurement and Control 
2. It can try to establish post-HNC courses which 
students with Higher National Certificates in 
either Applied Physics or Electrical or Mechanical 
Engineering can take 

3. Itcanattempt to influence the major Institutions, 
including the Institute of Physics, to inject 
sufficient Measurement and Control Technology 
into their existing syllabuses to satisfy the 
requirements of industry. 

I need hardly say that the last of these alternatives 
is regarded in our Education Committee as highly 
theoretical, and fraught with difficulty and frustration. 

A sub-committee which examined the second and 
seemingly simplest alternative drew up a scheme which 
was submitted to approximately 150 industrial and 
educational authorities. 

The scheme consisted of suggested syllabuses in the 
subjects shown in Table 1. You will note that in the 
first year after obtaining an HNC it was found neces- 
sary to segregate mechanical engineers from the 
electrical engineers and from the physicists. This is 
because the mechanical engineer at this stage was 
considered to be deficient in mathematics and physics 
whereas the physicist and electrical engineer are 
lacking in the more mechanical and practical sciences. 
It was necessary also to compromise in the interest of 
economy in teaching staff and viability of classes which 
might be expected to be small initially. 

In the second year you will see that all students take 
the same subjects but it is possible for the student or 
the College to choose alternatives in Subject 10 accord- 
ing to whether the local industries served are predomi- 
nantly users or manufacturers of instruments. 


TABLE | 
Post-H NC Course for the Professional 
Examination in Measurement and Control 


FIRST YEAR 

Subject ME EE P 
1 Measurement and Control X : ae. 
2 Instrument’ Design xX xX 
K Practical X XxX 
4A Materials (} year) - m X 
4B Technical Drawing (3 year) m X 
5 Mathematics X - 

6 Electrical Technology X —_- — 
7 Engineering Physics X n — 
SECOND YEAR 

8 Advanced Measurement and 

Control X my 
9 Electronics X X xX 
10A Instrumentation of Processes — p p p 
10B Design and Production in 

Instrument Manufacture q q q 


m, n—Alternatives depending on students’ knowledge 
of Physics. 

p, q-Alternatives depending on dominant interest of 
local industry. 
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Among many lessons learned from this exercise | 
woul! mention two. In the first place it was very 
difficult to construct a conversion course which would 
fit into a two-year day-release scheme. In other words, 
there is too much to learn, and although the student 
would be much more use in Measurement and Control 
Technology if he had taken our course, he would be an 
even better man if he had started on a well-designed 
course after getting his ONC rather than after his HNC. 
The second lesson learned from replies to our question- 
naire was the one we had anticipated. It would be 
necessary to offer the successful student some form of 
professional recognition. 


Structural Changes 

The structural changes which we must make if we 
are to help this new and vital technology are very 
similar to those which other qualifying bodies have had 
to make in the past when confronted with the same 
problem. No one would, I think, deny that the major 
and many other qualifying Institutes and Institutions 
have made an enormous contribution to the advance- 
ment of their various technologies as a result of their 
influence on training and education. Their structures 
have been studied in some detail by committees of the 
Society and this is neither the place nor time to 
elaborate on this aspect of their recommendations. 

There is, however, one departure from the general 
pattern which it is important to explain. It is particu- 
larly the modern technologies which create an increasing 
demand for what we call the technician. The techno- 
logist or engineer is becoming more and more desk- 
bound as a recent survey among chemical engineers 
demonstrated clearly and somewhat alarmingly. In- 
creasingly he neess the assistance of competent 
technicians to maintain his own efficiency. With 
experience many of these technicians become at least 
semi- if not completely professional in their outlook. 
The technologists, particularly the young ones, have 
much to gain and nothing to lose by close association 
with technicians of the calibre we require. Our Society 
has already proved this, particularly in our Local 
Sections. We are recommending, therefore, that what- 
ever final structure we adopt (and are allowed to adopt) 
we must retain the Associate as an honoured member. 
We should, I think, look forward to the time when the 
words Associate and Technician represent a position 
in the Society of considerable weight. To achieve this, 
however, we may have to convince others that struc- 
tures found adequate for the older technologies are not 
necessarily ideal for today’s newcomers. I hope we 
shall succeed. 
_ In the meantime we have set up a sub-committee to 
vestigate the training of technicians and we are glad 
to find that both the City and Guilds of London 
Institute and the Ministry of Education are anxious to 
help. So I am sure is the Education Panel of the 
B.C.A.C., although this new body has hardly had time 
to get to grips with the problem. 
If we are bent on raising the status of the technician, 
itis necessary to consider the appropriate height of the 
hurdles over which one might reasonably expect him 


TABLE 2 


A proposed set of requirements for Associateship 
and the percentage of recent candidates who 
would pass or fail 


Proposed requirements 


Academic Age Experience °, Passing 
HNC 36 
ONCorC&G 244 54 26 
None 284 84 18 
SO 

Cause of failure %, Failing 
ONC but age less than 24 6 
No qualification, age less than 28 14 
Insufficient experience 0 


components, taken in varying severities, define the 
overall severity of the hurdle. 

I know that some Chairmen of Local Sections have 
been alarmed at the thought of introducing any hurdles 
for our future Associates. They fear that many poten- 
tial new members will be excluded. I have therefore 
analysed the cases of one hundred recent applicants to 
see how they would have fared if what is considered a 
reasonable hurdle were established. The results of this 
analysis are given in Table 2 where it will be seen that 
the proposed requirements would be met by 80% of 
those who applied and that, of the 20° who would 
have failed initially, all could have passed after the 
passage of time. During this interval all the 20% 
could be accommodated in a grade which may be called 
“‘Subscribers’’, assuming that none of them was eligible 
to be graded as Students. Thus none would be excluded 
from the Society but the Associate grade would be 
open to the more qualified. In time we would hope that 
this grade would become recognised among employers 
of technicians in the same way as Associate Member- 
ship will be recognised for technologists. 


The Future 

The rate of growth of the Society is a healthy one. 
This is to be expected in a rapidly expanding techno- 
logy. But many of us feel that it is the duty of the 
Society to look ahead and that means setting up the 
kind of organisation which can encourage entry into 
the profession. The major Engineering Institutions 
would prefer us to remain a “Learned Society”. We 
can understand but not agree with their point of view. 
We must demonstrate to them and other bodies such 
as the Board of Trade that the present educational 
routes into our profession are crude and haphazard. 
They are likely to produce neither the quality nor the 
quantity required. We can also, I think, affirm and 
demonstrate that our technology has already a vigorous 
and dedicated professional nucleus. In Table 3 I have 
tried to summarise an analysis of one hundred recent 
applicants for membership. 41% had first degrees or 


to pass. The components of a hurdle may consist of better which compares very favourably, I believe, with 
age, experience and academic qualifications. These the corresponding figure pertaining to at least one of 
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TABLE 3 
Data on recent applicants accepted for full 


Membership 
Main subject studied % 
Electrical Engineering 39 
Mechanical Engineering Ze 
Physics 17 
Mathematics 7 
Chemistry 4 
Chemical Engineering K 
Fuel Technology 2 
Metallurgy/Glass/Transport 3 
General 3 


Average age of applicants 36°3 y 
°, with Ist Degree or higher 41 
Membership in other Technical organisations 54%, 


Membership in more than one other 
Technical organisation 13%, 


the major Engineering Institutions. 54° were mem- 
bers of other professional bodies. The wide range of 
subjects via which Members have entered our Techno- 
logy indicates, to anyone versed in the syllabuses of 


these subjects, how ill-prepared in general these men 
were at the outset of a career in Measurement and 
Control Technology to make the kind of impact which 
we require if we are to compete successfully with those 
foreign countries I have already mentioned where a 
career in our Technology is made more attractive. 

The future, therefore, is in the balance. It has been 
impossible to avoid the appearance of criticism, some- 
times of organisations which have no means of reply 
directly to our membership. Perhaps, therefore, I may 
be permitted to quote once more from a paragraph in 
the Graham Clark Lecture: “a little mild and well 
intentioned criticism, even if its accuracy is disputed, 
should be treated as a signpost rather than as a 
slander’. I am sure that all concerned are anxious that 
this country should achieve a position of technological 
efficiency second to none. 
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APPENDIX 


Definitions of “Professional Engineer” and “Engineering Technician” adopted by EUSEC* and of 
“Instrument Technician” adopted at the S.I.T. Conference on Education in London, September, 1959. 


(*) Engineering Societies of Western Europe and the U.S.A. 


Professional Engineer 

A professional engineer is competent by virtue of his 
fundamental education and training to apply the scientific 
method and outlook to the analysis and solution of engineering 
problems. He is able to assume personal responsibility for the 
development and application of engineering science and know- 
ledge, notably in research, designing, construction, manu- 
facturing, superintending, managing and in the education of 
the engineer. His work is predominantly intellectual and 
varied, and not of a routine mental or physical character. It 
requires the exercise of original thought and judgment and the 
ability to supervise the technical and administrative work of 
others. 

His education will have been such as to make him capable 
of closely and continuously following progress in his branch ot 
engineering science by consulting newly published work on a 
world-wide basis, assimilating such information and applying 
it independently. He is thus placed in a position to make 
contributions to the development of engineering science or its 
applications. 

His education and training will have been such that he will 
have acquired a broad and general appreciation of the engineering 
sciences as well as a thorough insight into the special features 
of his own branch. In due time he will be able to give authori- 
tative technical advice, and to assume responsibility for the 
direction of important tasks in his branch. 


Engineering Technician 

An engineering technician is one who can apply in a respon- 
sible manner proven techniques which are commonly under- 
stood by those who are expert in a branch of engineering, or 
those techniques specially prescribed by professional engineers. 

Under general professional engineering direction, or 
following established engineering techniques, he is capable of 
carrying out duties which may be found among the list of 
examples set out below. 

In carrying out many of these duties, competent supervision 
of the work of skilled craftsmen will be necessary. The tech- 
niques employed demand acquired experience and knowledge 
of a particular branch of engineering, combined with the 
ability to work out the details of a task in the light of well- 
established practice. ; 
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An engineering technician requires an education and 
training sufficient to enable him to understand the reasons for 
and purposes of the operations for which he is responsible. 

The following duties are typical of those carried out by 
engineering technicians: 

Working on design and development of engineering plant 
and structures; erecting and commissioning of engineering 
equipment and structures; engineering drawing; estimating 
inspecting and testing engineering construction and equip- 
ment; use of surveying instruments; operating, maintaining 
and repairing engineering machinery, plant and engineering 
services and locating defects therein; activities connected with 
research and development, testing of materials and components 
and sales engineering, servicing equipment, and advising 
consumers. 


Resolution passed at S.I.T. Conference 
That the needs of industry in relation to Technicians be 
defined as follows :— 

Between the craftsmen who can undertake instrument 
maintenance and the graduate engineers who develop new 
plant and are usually in charge of the starting up of new 
plant, industry needs technicians, who will be expected t 
be able to: 

1. Learn, after a reasonably short period of instruction 
sufficient about a plant and its instrumentation to supervist 
the installation, operation, maintenance and repair of its 
control system ; 

2. Be responsible for the correct operation of analysis 
instruments (which has been found to be beyond the 
capabilities of the trained craftsmen) ; 

3. Advise on problems met in the installation, maintet- 
ance and repair of control systems; 

4. Design and/or assist in the development and design 0 
new instruments and control schemes, working either ! 
the drawing office or the laboratory ; 

5. Evaluate control instruments and control schemes; 
6. Assist in the detailed work involved in plannin 
new control schemes and _ selecting instruments {0 
them; 

7. Examine problems submitted by users, and mak 
recommendations for their solution, 
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BRITISH TRADE FAIR, MOSCOW, [9th MAY 














4th JUNE 


As seen by one of the British Instrument Exhibitors 


HE recent British Trade Fair in Moscow was by 

far the largest foreign Fair ever held in The Soviet 
Union and was one of the largest all-British Fairs ever 
held overseas. Last year SIMA put on a ten-day 
instrument exhibition in Moscow%*, and it is interesting 
to compare last year’s experience with this year’s when 
SIMA showed at the British Trade Fair. 

The Fair was held at the Sokolniki Park of Rest and 
Culture, the SIMA exhibit being housed in Hall C, a 
glass structure with some air conditioning. The first 
week of the exhibition was very cold with temperatures 
down to 47°F. In the second week, however, we had 
the other extreme with temperatures in the 80°s (the 
maximum I noted was 94°F) and humidity of 65%. 

The Fair was open twelve hours a day, seven days a 
week, and for many of the smaller firms who brought 
over limited staff it meant being on duty the whole 
time. At least 75,000 people visited the Fair each day, 
and including the V.I.P.’s I would estimate the visitors 
at 100,000 a day. This pressure was kept up right to 
the very last minute. There was still a demand for 
further tickets, and we were approached by people in 
the street and even by taxi drivers asking if we could 
get them tickets. 


*Reported in Instrument Practice, August, 1960, pp. 862-865. 
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The first 14 hours of each day was set aside for 
experts, though, of course, these were also liable to 
appear later in the day. Thus, every visitor to the 
stand had to be treated seriously, although in a large 
number of cases souvenirs in the form of technical 
literature and brochures were all that they were after. 
Towards the end of the time our interpreters were 
becoming quite efficient at discriminating between 
genuine enquiries and these souvenir collectors. 

A lot of the instrument firms at the Fair sold less than 
they thought they would. This was not because of lack 
of interest but because of the quota system limitation. 

Last year Russia’s quota was £450,000 and this has 
been increased by 50% this year. The U.S.S.R. 
certainly wants more British instruments than they 
are at present aliowed, but there must be more two- 
way trade between the countries. There would have 
been much more business done without their quota 
limitation. Mashpriborintorg were swamped with 
requests and no doubt more orders will follow as a 
result of the Fair. 

“Export Efforts Still Not Enough.” This cutting 
from the Financial Times has been pasted by one wit 
on to the back of the door of the SIMA refreshment 
room. Those of us who were on the spot twelve hours 
a day throughout the Fair... 
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Analysis of Flow Test Data 


HE preceding articles have attempted to explain 

the basic problems connected with pressure loss 

and to describe the practical difficulties of solving them. 

In particular, it was stressed that the choice of the 

axial location of the pipe wall tappings, by which 

irrecoverable pressure loss is measured, relative to the 
primary element, needs careful consideration. 


Pressure Tapping Positions 

The positions most often used are one pipe diameter 
upstream and ten pipe diameters downstream, but 
there seems to be no technical justification for this 
choice. Indeed the vague statement is often made 
apropos of the downstream position that, at that point, 
recovery is complete without qualification as to the 
type of primary element or the value of area ratio m. 

Yet, as with coefficient data, velocity distribution 


Fig. \(a) Summary of tests in a6 in. air line A= 0-017 
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By R. G. WEST* 


provides a method by which valid positions of these 
tappings can be chosen. The influence of a constriction 
in a pipe can only be said to have ceased when the 
profile of velocity distribution downstream has been 
restored to that which would exist for undisturbed flow. 

In the following discussion, this position of restora- 
tion measured from the downstream face of an orifice 
plate, from the midpoint of a throat to the centre 
line of a given downstream tapping, will be called the 
plane of identity. 


Pressure Recovery and Velocity Profile 

As a subsidiary phase of the pressure loss investiga- 
tion, some initial tests using a variety of devices were 
made in both the 6 in. and 8 in. test air lines, consisting 
entirely of pipes of uniform roughness (A = 0-017). 





*Head of Fluid Dynamics Laboratory, Electroflo Meters Co., 
Ltd. 
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The purpose of these tests was to provide some prelimin- 


ary evidence that pressure recovery is or can be related’ 


to velocity profile form. (Fig. 1 (a)) 

The results of these tests show that classification is 
straightforward: the type of primary element obviously 
controls the plane of identity while area ratio is of 
secondary importance. Velocity distribution pattern 
is clearly related, as expected, to the geometry of the 
particular device. Thus, in order of pattern and using 
the orifice plate as one extreme, come the experimental 
orifice plate, Venturi tubes, nozzle, Dall tube, Nathan 
tube and finally Bopp and Reuther tube. 

In general, those devices that preform the flow, such 
as the nozzle, have downstream velocity profiles which 
show that the change in distribution caused by the 
constriction is very gradual and temporary. An 
interesting exception is the low area ratio Venturi tube 
which, at a distance 10 diameters downstream, has 
caused a distribution almost identical to that after an 
orifice plate. In addition, it can be mentioned that the 
profiles after orifice plates (m 0-25, m 0-50) are 
almost indentical and independent of area ratio, 
whereas those for the Venturi tubes (m 0-123, 
m = 0-46) are different at any given location and vary 
considerably with area ratio. 

Thus, these tests suggest that the nozzle Venturi 
profile, described elsewhere in these articles as a 
compromise, does not produce a_pressure/velocity 
distribution which is independent of area ratio. This 
underlines the importance of the axial position of the 
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Fig. 1(b) Summary of tests in an 8 in. water line A=0-013 and A=0-017 





throat pressure hole in the matter of discharge coeffi- 
cient characteristics. It also helps to show why the 
energy losses ought to be expressed in a manner 
independent of the differential head. 

The last remarks apply to the standard thin plate 
orifice, for although the downstream distribution is 
almost independent of area ratio, there is a most 
drastic re-orientation of energy as is clear from a 
comparison of the profiles 20 diameters upstream and 
those 10 and 20 diameters downstream. These initial 
tests show that there is a correlation between axial 
position of traverse and V/V. 

Fig. 1 (a) is important because it not only shows that 
correlation exists, but that the vertical order of the 
plotted lines and the position of maxima follow a 
logical pattern. 

There is an apparent anomaly of V,,/V. values for 
the orifice plate m = 0-25 and Venturi m = 0-46. This 
is due to the fact that air plant limitations caused these 
two devices to be tested at lower Reynolds numbers 
than the others for which curves are plotted. But this 
is of secondary interest, since it is the axial position of 
the various maxima which are of significance. 

It is clear that devices which create high pressure 
differentials, such as low ratio orifices and Venturis, 
produce downstream of the device a mechanism 
of turbulent mixing, which causes, by comparison, a 
more rapid restoration of velocity profile. This is 
achieved at the expense of considerable irrecoverable 
energy losses. 
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Fig. 5. Velocity profiles for a Nathan tube in an 8 in. 
water line 
m=(0-630 A=0-013 R, >500,000 
(a) 20 diameters upstream 
a=1-05 Vinean|Vcentre= 0-806 
(b) 10 diameters downstream 
a=1-044 Vincan/Vcentre= 0-813 
(c) 20 diameters downstream 
a=1-031 Vincan|V centre 0-852 
(d) 40 diameters downstream 
a=1-034 VineanlVcentre= 0-840 

In contrast, the new flow tubes cause a Vy /V- 
gradient which takes longer to reach a maximum but 
which is able to resolve less abruptly. 

The nozzle has a similar gradient with a maximum 
at the same point along the test line, but the gradient 
deteriorates badly at almost the same rate as that of an 
orifice plate, due to the absence of an outlet divergent 
cone to help reduce energy losses. 

From the aspect of natural philosophy it is remark- 
able that the natural distribution of the pipe is re- 
asserted irrespective of the type of obstruction and 
even at the expense of great energy losses, in more or 
less the same length of pipe. 


Pressure Loss Tests 

The main series of pressure loss tests on the experi- 
mental orifice plate, the Dall tube, Bopp and Reuther 
tube and Nathan tube, in the 8 in. test water line, can 
now be discussed and some results are shown in Figs. 
1 (b), 2—5. 

For purposes of comparison, similar water tests were 
nq made on an 8 in. nozzle Venturi tube m = 0-46, 

ig. 6. 

There is agreement between these and the air tests 
and it is now clear that of all devices tested the Dall tube 
alone causes the least modification to velocity profile 
and thus to the ratio V/V. or to «a. No doubt the 
secondary throat in the Bopp and Reuther tube is 
responsible for the slightly greater changes in velocity 
distribution after this device. 

In the Nathan tube, there is neither an inlet step nor 
a secondary throat and most important of all no nozzle 
form or similar means of preforming the flow. The 
inlet cone does not, in the absence of a parallel throat 
(as in the classical Venturi), enable a uniform velocity 


Juty 1961 


ee 


an = t (a) | | 


*» 
9° 
| 
| 
| 
| 
| 
| 


> 
uw 


AD cm. we (uncorrected) 


























40 
ts 
E 3:5 — — 
S 
- 
8 30 —— eae in _ 
. | | | 
ait 7) 3 2 ' ° i 2 3 NEAR 
WALL WALL 
DISPLACEMENT IN INCHES FROM CENTRE LINE OF PIPE 
Fig. 6. Velocity profiles for a nozzle Venturi tube in 
an 8 in. water line 
m=0-46 A=0-013 R,, >500,000 
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a=1-05 Vinean|Vcentre= 0-806 
(b) 10 diameters downstream 

a=1-03 V mean! V centre = 0-866 
(c) 20 diameters downstream 
a=1-034 Vinean!Vcentre= 0°858 
40 diameters downstream 
a=1-038 Vincan/Vcentre= 0-843 
distribution in the plane of the throat tapping to be 
achieved. As a result this tube produces a greater 
modification to the inlet velocity distribution than do 
the previous two. 


— 


(d 


Fig.7. Velocity profiles for an 8 in. water line with 
no device in the line 
A=0-013 
(a) 20 diameters upstream 
a=195 Visa! cc OCB 
(b) 10 diameters downstream 
a=1:044 Vincan/Vcentre= 0-828 
(c) 20 diameters downstream 
a=1-041 Vereen! V contre 0°835 
(d) 40 diameters downstream 
a=1-037 Vescan/V centre= 0°841 
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The experimental orifice plate on the other hand does 
preform the flow, but it has no divergent cone. The 
result is a major change to velocity distribution which 
resolves only slowly so that at a distance 40 diameters 
downstream, the kinetic energy coefficient and the 
ratio V,,/V_. are only just returning to their original 
values. Thus as a side comment it can be observed 
that a condition which is advantageous from the point 
of view of good coefficient characteristics becomes a 
disadvantage to efficient pressure recovery. 

So far we have been able to show that the disturbance 
to the pressure/velocity balance created by primary 
clements does persist for a considerable distance 
downstream which is certainly in excess of 20 pipe 
diameters. As far as the plane of identity is con- 
cerned, it should be remarked that the test is whether 
the shape of the curve at any given point downstream, 
the value of the ratio V,,/V., and the value of the 
coefficient a, are those applicable to undisturbed or 
properly developed flow in the pipe. Repetition of this 
point is made because it does not necessarily follow 
that, for example, V,,/V. of the downstream profile at 
the plane of identity will correspond to that upstream 
of the primary element. Rather will it be that which 
corresponds naturally to the pipe length in which the 
plane of identity occurs. 

To underline this, the pipeline for this series of tests 
was made up of pipe lengths which were not of uniform 
roughness. Moreover, the pipe roughness before each 
device was changed for some tests; those on the 
Bopp and Reuther tube, for example, were made with 
smooth pipe A 0-017 upstream and downstream, 
whereas those on the Dall and Nathan tubes were made 
with upstream pipe having A 0-013. This pipeline 
had characteristics as shown on Fig. 7. It would be 
wrong to expect that the ratio V/V_ for A 0-017 
would be the same in a pipe having a different value of 
A. This is one reason to modify the common method 
of obtaining the pressure losses due to the primary 
element alone. 


Fig. 8. Variation of kinetic coefficient « with position 
of pressure tappings 
Ra > 1,200,000 
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Methods for Obtaining Pressure Losses 


This method is expressed by the simple equality: 


Z\Hy— (btu + bea + Hype) SE 64 +p eee (1) F 
where: A H, total pressure loss between up- 
stream and downstream tappings, 
including the differential produced 
by the primary element 
heu friction pressure drop in_ pipe 
betweea upstream tapping and the 
primary element 
hea friction pressure drop in_ pipe 
between the primary element and 
the downstream tappings 
line the friction drop in a piece of § 
pipe of equivalent length to the pri- 
mary element (negligible for thin 
plate orifices, even if in a carrier) 





\, Hpe irrecoverable pressure loss caused 
by the primary element alone. 
The second reason is closely linked witha, Vim/V.~ and 
profile shape, and is the variation in the kinetic energy 
coefficient a. The change in values of « with location 
of downstream traverse or pressure tapping is shown on 
ig. 8. It follows that in the above equation (1) /\ Hy 
would be subject to « corrections corresponding to the 
profiles at the upstream and downstream tappings. 
Likewise Npe, hu, hfa which are functions of V?/2g 
would also be subject to similar corrections, but of 
different values. 
At this stage, consequently, equation (1) should be 


written: 
P(x hu) + & (wg hfa) 
NH 


a. ee: ) 
M4, %, a3, and «a would depend upon profile 
conditions for the lengths of pipe mentioned 
in the above definition of symbols. 

Furthermore, hpe, hgu, hga can only be obtained by 
assuming that there is uniform flow and a known 
constant friction coefficient A for each of the three pipe 
sections. But these conditions do not occur when the 
primary element is in position. 

In the section of pipe which gives hg there is before 
the device a slight acceleration of flow; in the section 
after the device which causes h¢q there is decelerating 
flow. (The pgofiles show for how long!) The regime in 
the small section giving hpe is unimportant. 

Very little information seems to be available about 
friction coefficients for non-uniform flow, but a paper” 
has recently been written which gives valuable guidance 
as to the trends to be expected. The title gives a clear 
indication of the contents and detailed discussion here 
is neither possible nor necessary. 

Four extracts however are pertinent: 

EXTRACT 1. Page 1077: 

“In the case of the uniform diameter conduit, the 
magnitude of the boundary resistance during accelet- 
ated flow is very nearly the same as for the equivalent 
steady motion. Nevertheless, in Fig. 7 (our Fig. 9 (d)), 
there is a definite indication that K,/Ks is greater than 
unity. 
where: Ky 


Eis N° Entrees 





where: 





unsteady flow coefficient of boundary 
resistance and momentum flux 0! 
absolute local velocity 
one-dimensional steady-state “ resist- 
ance”’ coefficient. 


x = 
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a distribution factor for turbulent 


fluctuations 
Ue = : u’ = fluctuating flow velocity 
u = mean flow velocity 
U =u+wW 
L 
and K, = f, D 
where: f, = 9A = steady state friction factor 


It follows that Ky/K, > 1 means an increase in resist- 
ance compared with that for the steady state. 

Thus the case of resistance due to boundary-layer 
shear stresses is affected differently by unsteadiness 
than resistance associated with the turbulence genera- 
tion and diffusion accompanying separation and jet 


formation.” 
EXTRACT 2. Page 1077. 


“ For decelerated flow the boundary resistance of the 
uniform tube is less than for steady flow. As shown, 
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SMOOTH CONDUIT—AREA RATIO 1°O 

these data can be represented by a family of lines, essen- 
tially parallel, one from each deceleration. At any 
particular velocity, the proportion of boundary resist- 
ance to over-all potential drop is different, decreasing 
with increasing deceleration. All of these runs were 
started from the same steady-state velocity, but 
included different initial impulse periods. From the 
parallel displacement of the lines for different decelera- 
tions, it appears that the flow conditions of the subse- 
quent established phase depend on the previous flow 
history. 

These observations for the uniform tube are 
consistent with the view that under acceleration the 
central portion of the stream moves somewhat bodily 
while the velocity profile steepens, giving higher shear. 
For deceleration, the reverse seems to hold. In either 
event, it appears that unsteadiness does not result in 
marked changes from equivalent steady-state flows.” 
EXTRACT 3. Page 1077. 

The authors noted: “ For decelerated flow through 
the smaller orifices, it was observed that as the unsteady 
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run proceeded the magnitude of the potential drop 
changed from less than the equivalent steady-state 
drop (as required to establish the deceleration) to more; 
i.e. K,/K, became greater than 1-0 as the test run 
proceeded. For acceleration through the 0-3 orifice, 
there was some indication that a corresponding change 
to K,/K, < 1-0 occurred late in the run.” 

Pi—P2 Unsteady flow coefficient 


.=- 


pU.2/2 — of total drop in potential 


EXTRACT 4. SUMMARY Page 1077. 

“ In summary, it is concluded that the imposition of 
an unsteady transient produces different effects for the 
two basic types of flow investigated, as follows: 

1. For cases of surface resistance caused by boundary 

shear stresses 

(a) With acceleration the resistance is slightly, 

but not appreciably, greater than for the 
equivalent steady state 

(b) With deceleration the resistance is appreciably 

less than for the equivalent steady state 

(c) With either acceleration or deceleration, it 

appears that the internal flow structure is not 

markedly different from that for steady states 

2. For cases of form-type resistance associated with 

the high shear and generation and diffusion of 
turbulence accompanying jet formation 

(a) With acceleration the resistance is appreciably 

less than for the equivalent steady state 

(b) With deceleration the resistance is appreciably 

more than for the equivalent steady state 

(c) For intense jet action as obtained with small 

orifice-to-tube-diameter ratios, it appears that 
unsteadiness produces an internal flow struc- 
ture that is no longer comparable to any 
steady-state condition.” 

These are formidable conclusions, when, from the 
photographs reproduced here as Fig. 9 of Figs. 4 to 7 of 
their paper, the variations in Ky/Ks are seen to be of 
significant magnitude. 

It becomes necessary to re-write equation (2) thus: 


(a, A He) — [6 (Ku/Ks, ws hyn) +  (Ku/Ks, ag bya) 
ree Se (3) 


It seems that this equation cannot be evaluated 
correctly and completely until more work on friction 
coefficients for accelerated and decelerated flow has been 
done along the lines of this A.S.M.E. paper. 

Under these circumstances, it is already apparent 
that attempts to give absolute values of pressure loss, 
due to a primary element, expressed as a percentage of 
differential head must fail. Such values may well be in 
error to an extent which precludes any attempt to 
represent apparent marginal improvements in pressure 
recovery of this or that development as an economic 
advantage. 

The reader may remember that in a previous article, 
this method of stating pressure loss was criticised in 
another way on the grounds that it, in effect, related 
pressure loss to coefficient of discharge via area ratio! 

Equation (3) could now be re-written: 


f (a, A*Hs) — [f (Ku/Ks, ag gu) +  (Ku/Ks, «3 ga) + 


— 


(a4 Nye) ] = A Hype =$(C, a, Ram). ....... (4) 
858 INSTRUMENT PRACTICE 





These arguments lead back to the use of a plane of 
identity insofar that evaluation or interpretation of 
results become possible only when the various correc- 
tions stated in equation (4) can be ignored or are equal 
to unity, or obtained on the assumption that a steady- 
state has been restored. 

The location, in multiples of pipe diameter, of this 
plane can be obtained by inspection of the velocity 
profiles given in Figs. 2-6 and will be decided by 
considering the values of « and Vg/Ve. 


Effect of Each Device 


Having now decided at what point comparisons are 
possible, it is preferable to show the effect of each device 


TABLE | 
1,000,000 < Ra < 1,400,000 
Variation in total energy with tapping position 


Total energy at any position 





Total energy 20 diameters upstream 





Type of Values of u at each Plane 
Device downstream tapping of 
— Identity 


10 dia- | 20 dia- | 40 dia- 
meters | meters | meters 


Nathan 
Tube 0-870 0-855 ()-723 40 


Dall Tube 0-874 0-861 0-757 40 
Bopp and 
Reuther 

Tube 0-926 0-900 0-814 40 


Venturi 
Tube 0-826 0-813 0-714 40 
Experi- 
mental 
Orifice f 
Plate 0-632 0-597 0-567 40 


No device 
in pipe 0-895 | 0-861 0-795 























Tests on the Dall tube using a position 5 diameters 
downstream give a value up = 0-900. 


Percentage decrease in energy available at the 
40 diameters position due to installation of 
primary element: 


Dall Tube: 4:8, 
Nathan Tube: 9-19, 
Bopp & Reuther Tube: 8-0% * 
Experimental Orifice Plate: 36-5°%, 
Venturi Tube 10-4%, 


*This is obtained from the information for a uniform 
water pipe and not from Table I. 
NotE—The figures in Table | and above are slightly depend- 
ent upon Ra variation but trends are similar. 
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on a basis of total energy suitably corrected for velocity 
distribution and roughness. 

Table I and Fig. 10, give this information for both 
the plane of identity and for the other test positions 
as well. 

In all cases it is clear that the velocity profile develop- 
ment which occurs downstream of the devices (more 
than arbitrary position of tappings) has some influence 
on the energy loss fraction. 

Comparison of Figs. 10-14 underlines this point. The 
curves of Fig. 10 in some cases show marked variation 
in total pressure drop with axial position. Analysis of 
these data involves both a and Vym/Ve. 

The variation of « with position (Fig. 8) is worst at 
\0 diameters: the scatter of test points is fairly wide 
and is opposite in this respect to the curves on Fig. 10 
which close up at 10 diameters. 

The variation of a with V/V. is naturally more 
orderly. In fact, the average gradient of the assembled 
test points for all devices is not so much different from 
the natural gradient or theoretical relationship expected. 
Notably the experimental orifice plate gradient is an 
isolated case. The limited scatter of pressure loss with 
Vn/V- (Fig. 12) is in contrast to the marked and more 
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revealing scatter of the total energy with Vm/Ve 
(Fig. 14). It is clear that any attempt to evaluate 
losses which ignore the implications of Figs. 8 and 13 
will be unsatisfactory. These two curves verify that true 
energy loss is bound up with velocity distribution. 
Further, they imply that energy losses will vary if the 
device is installed in a pipe in which there is un- 
developed distribution, or in which the downstream 
distribution is not allowed to resolve naturally. 


Differences between Air and Water Tests 

At this point, it is interesting to note the differences 
between the air and water tests. 

Reference to Fig. 1(a) shows that in a pipeline of 
uniform roughness, these flow tubes cause only limited 
changes to V/V. and that the values of this ratio 
downstream of the device are little different from that 
applicable to the undisturbed conditions upstream. 

It is noticeable that, in most cases, the value of 
V/V. increases until a position 10 diameters down- 
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downstream, and for which there is a maximum 
deviation V,/V_ of about 1%. 

If now reference is made to the water tests, Fig. 1(b), 
which were made using an upstream pipe with a 
roughness different from that downstream, there 
appears to be the same general characteristic of Vm/V< 
versus axial position as before. 

There are differences which require comment, the 
first is that the values of V/V. as the distribution 
resolves are, for the downstream positions, clearly 
dependent upon the downstream pipe characteristic 
alone; the second is that the influence of the upstream 
pipe characteristic not only affects the V,,/V_ gradient 
of the test line alone, i.e., without a device installed in 
it, but in addition causes the changes in V,,/V_. down- 
stream of a device to be more pronounced. Using the 
Dall tube as an example, the change of 1% in a uniform 
pipe system becomes 23% between the 5 diameters and 
20 diameters positions. 

As a second example, the experimental orifice shows 
these effects more drastically. With a uniform air 
pipeline there is a change in Vq/V_- values of 54% with 
a maximum at the 20 diameters downstream position. 
In the non-uniform water pipeline, this change becomes 
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tested in the water line had a slightly smaller area ratio 
than that used for the air tests. 

Nevertheless, between 10 diameters and 40 dia- 
meters downstream the V,/V_. value falls rapidly to 
that appropriate to the undisturbed flow condition in 
the downstream pipe. 

Since these comparisons consist of one set of tests 
under uniform pipe conditions using air and one set 
under non-uniform conditions using water, it could be 
argued that the test media is or could be responsible 
for the variations noted. 

Therefore, the results for the Bopp and Reuther tube 
should be considered again in the present context. 
These tests were made in a uniform water line and they 
repeat, very clearly, those made in the uniform air line. 

It is reasonable to assert that the pipeline character- 
istics upstream and downstream of a primary element 
have an influence on pressure recovery or total energy 
losses. Moreover, these tests show that the 10 dia- 
meters downstream position usually chosen to obtain 
this information is unrepresentative and must give 
unreliable information. 

In the examples above, the Dall tube has, apparently, 
at 5 diameters downstream a low Vm/V_- value equal to 
that at 40 diameters. It is for these positions that 
Miner®) quoted a loss for a Dall tube m = 0-607 as 
23% of diffe potent head. Whereas the present tests 
give less than 1% of differential head. 

This is Seatidioons and in view of the subsequent rise 
in Vm/V_ values between the 5 diameters and 20 
diameters positions which show that tube is still 
affecting the system, it would be premature to assume 
that the losses at the 5 diameters point are the true 
losses imposed on a system by the installation of one 
of these devices. 

Table I also shows the reductions in total energy 
which occur along the pipe as a result of the installaticn 
of these primary elements. 

In the event the differences at distances not less than 
20 diameters are, alone, those which are worth dis- 
cussing in terms of the economics of flow metering 
since they occur around or after the plane of identity. 
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it is obvious from the table that no reliance can be 


























“a placed on information of the sort given for the 20 
; diameters position where the Nathan and Dall tube 
dia- appear to give virtually no losses at all. 
ly to Table II shows the differences which result when the 
on mM | energy loss fraction is compared with the same data 
presented in conventional form, see equation (1), and 
tests J Fig. 15, as a percentage of the differential head created 
e set J by each device. The reader should bear in mind 
Id be } equations. (1) to (4) and recall that data given in 
asible 
TABLE Il 
Boe Ra> 1,000,000 
i they | Comparison of losses based on total energy and 
r line. as a percentage of differential head 
a NOTE—These percentage differences are 
nergy obtained using the Venturi tube as a datum 
) dia- Differences 
obtain (Device loss 
t give Venturi tube loss 
Type . 
rently, a Position] °%%, Differ- Total 
jual to Device of tapp- ential Energy 
s that ing (dia- Head Basis 
307 as meters) Basis 
t tests ———__—-—— ———|——_______]—_ 
Nathan Tube — 10-0 45 
nt rise }} Dall Tube - 10-3 10-5 
nd 20]} Bopp and 
is still Reuther Tube 10 70 | 11-9 
assume Experimental 
he true Orifice Plate 33-5 | 23-5 
dé *-—— 
Nathan Tube 10-0 5°5 
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laticn || Bopp and — 
Reuther Tube 20 10-0 11-2 
iad Experimental 
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ven" 'T Dall Tube 9-0 11-0 
Bopp and 
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_} Experimental 
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1,398,000 | 
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'P) Similarly, the loss as % 


i!) The loss measured at 10 diameters downstream 


tube is 10% less than for a Venturi tube of 
equivalent area ratio, but in total energy terms it 
is only 4-5% less. 


expressed as °%, differential head of the Nathan 


differential head of the 
experimental orifice plate is 33-5%, more than a 
Venturi of equivalent area ratio. In total energy 
terms it is 20-5° more. : 


wE—Tests on the Dall tube using a position 5 diameters 


.fP¥nstream show that the loss as a percentage of differential 


kreases slightly so that the figure in the above table for 10 
kmeters is reduced by about 1%. 
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Fig. 15. The variation with axial position of irrecover- 


able pressure loss as a percentage of differential 
head Ry,> 500,000 


conventional presentation can easily be in error due to 
variations in friction coefficients under accelerating 
but mostly decelerating flow. 

The Venturi tube line has been used as a reference, 
and as this has a smaller area ratio (m 0-45) the 
comparisons are therefore relative. However, the 
pressure and energy losses for Venturi tubes up to 
m = 0-6 remain constant and independent of Reynolds 
number, so that these relative figures come very near 
to absolute comparisons. 

But ignoring the arguments for or against methods 
of presentation, it is surprising to note that no device 
causes less than 4-8°% loss of total energy and that even 
a medium high area ratio Venturi tube will cause as 
much as 10°4°% loss. 


Mechanism of the Efficiency of Bopp and Reuther 
and Dall Tubes 

Since these results show that the Bopp and Reuther 
and Dall tubes are the most efficient, or cause the 
smallest energy losses, some attempts were made to 
understand by what means this is achieved. Miner®) and 
others have suggested that the marked static depression, 
amounting for much of the flow range to a suction, 
exercised some form of boundary layer control. 

However, both tne data in this article and other 
published information shows that the Dall tube 
irrecoverable losses are constant and _ reasonably 
independent of Reynolds number. 

If the percentage loss is dependent upon the throat 
static depression, it follows that either for a constant 
loss percentage this depression remains constant and 
independent of Reynoids number, or that the percent- 
age loss must vary in value with variation in throat 
static. 

The first proposition is, of course, absurd and can be 
eliminated. To confirm the second, a series of tests 
were made to relate throat and differential pressure. 
These results are shown on Fig. 16. A variation in 
throat pressure condition of this magnitude when it is 
known that the loss fraction is almost constant seems 
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DIFFERENTIAL HEAD CM. OF MERCURY UNDER WATER 
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(one limb of monometer open to atmosphere) 








Fig. 16. Variation of throat pressure with differential 
head of a Dall tube in an 8 in. water line 


m=0-607 





to rule out the theory that conditions at the plane of 
the throat tapping have anything at all to do with the 
mechanism of pressure recovery. 

In another test the overall pressure loss between points 
20 diameters upstream and 20 diameters downstream 
was read on a manometer at a flow rate which gave 
a suction condition at the throat tapping. Then the 
throat was pressurised sufficiently to balance the suc- 


tion condition. In other words, an attempt was made 


to fill up any separation cavities which might exist. 
This trial produced no change whatever in the overall 
loss reading at any pressure or filling rates. 

The reverse of this test was then tried by an attempt 
to draw the fluid stream in the throat out to the 
boundaries by suction means. This again produced no 
change in the overall loss. 

Finally, all four throat tappings were opened to 
atmosphere, so that ingress of air could occur. This 
unnatural condition caused an increase in overall loss 
of about 3%, which figure seemed to be independent of 
Reynolds number for Rag > 1,000,000. Therefore, it 
seems valid to suppose that throat pressure conditions 
have nothing to do with pressure recovery at all. 


It is more likely that the velocity profiles given in | 


Figs. 3 and 4 provide the answer for they show that the 
geometry of both the Dall and Bopp and Reuther 
tubes causes only a slight modification to the velocity 
distribution as it exists upstream of the device. 
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Instrument Ball Bearings 
By P. J. Geary, M.Sc.(Eng.) 


The use of small and miniature ball bearings of 
precision grade in instruments and in other apparatus 
such as electric motors, machine tools, and domestic 
appliances is becoming rapidly more widespread. 
During the last ten years in particular, the production 
of these instrument ball bearings has increased enor- 
mously, while at the same time refinements in the 
techniques of their manufacture have made available 
bearings of greatly enhanced performance. 

This survey of instrument ball bearings constitutes 
the fourth section of the Survey of Instrument Parts 
being carried out by the British Scientific Instrument 
Research Association, and offers a concise review of 
the characteristics of bearings, and their utilisation 
with reference to 144 cited literature sources. 

The topics dealt with include types and grades of 
bearing; tolerances; truth of running; avoidance of 
vibration and noise; frictional torque; performance 
measurements; handling; mounting; lubrication ; inter- 
nal clearance; preloading and elimination of play; 
deflection under load; and load capacity and life. 

80 pages. 13 line diagrams. Name index. Price 21s. in 
U.K. (23s. 6d. abroad). 
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X-ray Analysis Research 


The most recent developments in X-ray analysis are 
discussed in Volume 4 of ‘‘Advances in X-ray 
Analysis’, published by the University of Denver. 
This addition to the series contains the complete texts 
of 38 reports presented at the Ninth Annual Conference 
on Applications of X-ray Analysis held August 10-12, 
1960, in Denver, Colorado, and sponsored by the 
University of Denver. 

Volumes 1-3 of ‘‘ Advances in X-ray Analysis” 
contain the proceedings of the 1957, 1958, and 1959 
conferences. This continuing series provides a valuable 
reference both to the research worker engaged in X-ray 
analysis and to the beginner who needs to develop 
competence quickly. All the volumes are available 
from Plenum Press, New York. 

“ Advances in X-ray Analysis’, Volume 4, con- 
tains discussions of theory and new instrumentation, 
combined with data on the most important applications 
of the method. Papers dealing with crystal structure 
are correlated with new techniques for trace analysis 
of minerals. Electron probe research, X-ray micro 
scopy, geological morphology, phase transformation ip 
refractory alloys, and studies at cryogenic and at 
extremely high temperatures are among the subjects 
covered by the papers. 
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CALIBRATION OF 


The International Practical Temperature Scale (IPTS) is defined over 
the range ~ 182-97 to +630-5°C in terms of a platinum resistance 


thermometer. 


The National Bureau of Standards, by calibrating 


PLATINUM RESISTANCE 


standard platinum resistance thermometers for science and industry, 
contributes to the accuracy and uniformity of temperature deter- 
minations, both on the IPTS and on the NBS scale from 10 to 90° K. 


HERE is a growing need in all branches of science 
T and technology for temperature measurements of 
increased accuracy and precision. This is true not only 
over the usual range of temperatures, but in the more 
extreme temperature regions as well. Platinum 
resistance thermometers, which can be used over a wide 
range of temperatures with great effectiveness, help to 
fill this need. 


Permissible Types of Thermometer 

Although there are many types of resistance thermo- 
meters, employing a variety of materials, the Bureau 
specifies that only thermometers having a 4-lead 
resistor of very pure platinum, hermetically sealed in a 
protecting tube, be submitted for calibration.“ 
Resistance thermometers are made in three general 
forms: long-stem, capsule, and calorimetric. The 
sensing element in the long-stem and capsule types 
consists of a fine helix of platinum wire wound bifilarly on 
a supporting frame of mica. The winding is supported 
by notches in the mica frame in such a manner as to 
leave the wire as strain-free as possible. Near each 
free end of the cuil is attached an additional short 
platinum lead wire, making the sensing element a 
4-lead resistor. The coil is protected by enclosure within 
a gas-filled case. 

The capsule thermometer is short, about two inches in 
length, and has a platinum case. The lead wires go out 
through an air-tight glass seal, and the capsule is filled 
with a mixture of helium with 2% oxygen. As 
the entire capsule, including the glass seal, is at the 
temperature being measured, and because glass becomes 
significantly conducting at high temperatures, this 
type of resistance thermometer is not normally used 
above 300° C. 

The stem-type resistance thermometer is usually 
about 18 inches long, although the resistance coil is 
quite small. The short platinum leads of the resistor 
are attached to four gold extension wires, and the entire 
assembly is enclosed within a glass cylinder containing 
dry nitrogen and 2% oxygen. Because of the length of 
this device, the point where the wires go out through 
the case is at room temperature, and stem-type 
thermometers are often used to 500°C if encased in 
glass and to 630-5°C and above if enclosed in quartz. 

The third type of platinum resistance thermometer, 
used in calorimetric measurements, has a coil wound on 
a flat strip of mica which is encased within a thin 
metal sheath. The case is filled with dry air. This 
type of construction has the advantage of rapid thermal 
response, which is an advantage for some types of 
calorimetric determinations. 


Jury 1961 


THERMOMETERS 


Capsule-type resistance thermometers are calibrated 
at temperatures as low as 10°K (—263°C) but, because 
of the electrical conductivity of the glass at high 
temperature, they are usually not calibrated at the 
sulphur point. Thermometers of the stem type are 
calibrated at the boiling points of oxygen (— 182-97°C), 
water, and sulphur (444-6°C), and at the triple point of 
water (0-01°C), and those of the calorimetric type are 
calibrated at the triple point, steam point, and near 
50°C. The capsule- and stem-type thermometers are 
annealed before calibration by being placed in the 
re-entrant wells of the sulphur boiler for four hours. 


Resistance Measurement 

The resistance of the thermometer being calibrated 
is measured with a Miiller-type bridge. Readings are 
taken to the nearest ten micro-ohms, with a current of 
two milliamperes flowing in the thermometer. In most 
cases, the heating effect of this current can be ignored 
if the thermometer is used with this same current. 
However, if the thermometer is to be used under 
conditions where the thermal contact is poor or variable, 
errors which might arise from the heating effect can be 
minimised if all (calibration and actual use) resistance 
readings are taken with both two and five milliamperes 
flowing in the thermometer, and the resistance at zero 
current found by extrapolation. To eliminate the 
resistance of the lead wires attached to the platinum 
resistor, readings are made with two combinations of 
bridge-lead connections and the resistance of the coil 
alone is then the average of the two readings. 


Low-temperature ,Calibration 

Over the range of 10 to 90°K, capsule-type resistance 
thermometers are calibrated in a hydrogen bath against 
one of the standard resistance thermometers main- 
tained by the Bureau. Both the test and standard 
thermometers are inserted into a copper block, and the 
necessary connections are made. This aggregate is 
then placed within the cryostat. The system is sealed 
from the atmosphere by soldering an airtight canister 
to the stationary cover with Woods metal. The tempera- 
ture within the cryostat is controlled at temperatures 
below 20°K by adjusting the pressure on the liquid 
hydrogen refrigerant within the cryostat. At tempera- 
tures above 20°K, the temperature is controlled by 
electrically heating the block to achieve the desired 
temperature and then heating the shield to maintain 
this temperature. A control system, actuated by a 
multiple-junction thermocouple between the copper 
block and the shield, maintains the temperature within 
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narrow limits. After thermal equilibrium is achieved 
at each calibration temperature, several simultaneous 
resistance readings are taken on each thermometer and 
the standard. 

A second cryostat is used for the calibration of both 
capsule— and stem-type resistance thermometers at the 
oxygen point (—182-97°C). Once again, a comparison 
is made with a standard resistance thermometer. 
Because the thermometers are inserted in long re- 
entrant wells, a lead-wire assembly must be attached 
to capsule-type thermometers, and a glass protection 
tube is slipped over both the thermometer and lead 
wires. Liquid nitrogen is used to cool the cryostat, and 
a heating coil, controlled automatically as in the 
hydrogen bath, is used to maintain the temperature at 
the oxygen point. Several readings are taken for each 
thermometer at the oxygen point. 


Triple Point Calibration 

Although the triple point of water (0-01°C) was not 
adopted as defining a fixed point on the International 
Practical Temperature Scale!) until 1960, the Bureau 
has been using triple point cells in calibration activities 
for many years. The cell consists of a sealed glass 
cylinder nearly filled with pure, air-free water. A 
re-entrant well is provided for the insertion of a 
thermometer. In use, the cell is cooled by immersion 
in an ice bath, and a mantle of ice is formed around the 
re-entrant well with dry ice. After a sufficient mantle 
has formed it is freed from the glass by slight warming 
from within the well, to provide an immediately 
adjacent water-ice interface. The thermometer is then 
inserted into the well, using an aluminium bushing for 
good thermal contact. Resistance readings are then 
taken after equilibrium is achieved. To check on the 
stability of a thermometer during calibration, the 
resistance at the triple point is determined before and 
after measurement at any of the other fixed points. 


Steam and Sulphur Point Calibration 

Special boilers, operating in a closed system in which 
the pressure can be closely regulated, are used to 
reproduce the steam (100°C) and sulphur (444-6°C) 
points.(*) Helium gas is employed to transmit the 
pressure to a precision manometer. The boilers are 
cylindrical, with re-entrant wells extending from the 
top into the vapour region. The water boiler was 
constructed of copper, heavily tinned on the inside to 
prevent contamination, and the sulphur boiler was made 
of 2S aluminium. At the bottom of each boiler is a 
re-entrant dome, inside of which is placed an electric 
heater. Tangentially to the dome, and within the 
boiler, are positioned vertical silver (water boiler) or 
aluminium (sulphur boiler) wires which prevent 
explosive boiling. Radiation shields are placed within 
the boilers to isolate the re-entrant wells from the 
boiler walls and heating zone. The vapours are con- 
densed at the top of the boiler by means of water-cooled 
jacket. The level of the helium-vapour interface, 
which must be known for the determination of pressure, 
is measured with thermocouples placed within the walls 
of the condenser. 

The water boiler reaches thermal equilibrium quite 
rapidly, but experience has shown that temperature 
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changes occur within the sulphur boiler for some time, 
Therefore, calibrations are not started until the sulphur 
has boiled for at least ten days. 


Other Services 

The Bureau also calibrates calorimetric-type resist- 
ance thermometers. This calibration is accomplished 
by determining the resistance at the ice and steam 
points, and at a third point near 50°C. A stirred water 
bath, in which the test thermometer is compared with 
a standard thermometer, is used for the latter point. 

Also, the resistance of platinum wires such as are 
used in thermocouple construction is determined at the 
triple and steam points. The resistance at 0°C is then 
computed, and the ratio of the resistances at zero and 
one hundred degrees (Rjo9/Ro) is determined. This 
ratio must exceed 1-3920 to meet the specifications of 
the International Practical Temperature Scale. 


Certification 

Certificates containing the appropriate constants for 
use in the specified interpolation equations are prepared 
for each thermometer submitted for calibration. 
Separate tables, which relate resistance to temperature 
at 0-1 degree (capsule type) or 1-0 degree (all other 
types) intervals, are also prepared. All values are 
derived from the raw data by a high-speed computer. 


Research 


Research is being conducted in several areas to extend 
the accuracy and range of platinum resistance thermo- 
meters. A thermometer has been constructed, con- 
sisting of platinum threaded through holes drilled in 
synthetic sapphire discs, and has been found to drift 
less than 0-001°C/hr at 1000°C.(4) Further develop- 
ment of resistance thermometers for use at high 
temperatures may eventually lead to the extension of 
the defining range of these thermometers on the 
International Practical Temperature Scale to 1063°C. 
The present limit is 630-5°C. 

Effort is being made to put the calibration procedure 
on a more automatic basis. Read-out devices are being 
incorporated to permit automatic recording of all raw 
data which will facilitate communication with the 
computer. Plans have been made to permit the 
oxygen bath to be connected to the precision mano- 
meter and which will provide, directly, a defining fixed 
point temperature (— 182-97°C). Plans are also being 
made to construct an apparatus for the calibration of 
resistance thermometers at the zinc point (419-505°C). 
This temperature, which is more reproducible than the 
sulphur point, has been accepted as an alternative to 
the sulphur point in the 1960 text of the IPTS. 
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Electrochemical Means for : : : 


Rapid Analysis of Metals* 


N the complex purification processes of modern 
 scatiaaaheal plants, there is an urgent need for quick, 
accurate, instrumental methods of analysis and the 
resources of electrochemistry, long applied in the 
research laboratory, are being streamlined and _ fool- 
proofed for plant applications. Three such develop- 
ments were recently discussed at a symposium in 
Montreal, Canada, held jointly by the Chemical 
Institute of Canada and the Instrument Society of 
America, on instrumental methods of analysis. 

All three methods provide fast, reproducible analysis 
using electric and ciectronic techniques to give recorded 
results within minutes for better process control and 
release of chemists from messy, routine analytical 
chores. Two are Canadian, the products of Cominco 
(Consolidated Mining and Smelting Co. of Canada) and 
the Canadian Bureau of Mines instrument research. 
Both use the principles of polarography to speed wet 
analysis. The other is U.S., a Union Carbide Nuclear 
development, which uses oscillometry to analyse 
solid samples for UQg. 


Principles of Polarography 

The basic technique of polarography is simple: an 
electrolytic cell in which the change in current with 
applied voltage is measured. If the cell solution 
contains, say, cadmium ions, very little current flows 
until 0-65 V potential is reached, when the cadmium 
ions will be able to accept electrons from the cathode. 
The size of the current at this voltage indicates con- 
centration, while the voltage identifies the ion involved. 
If a number of reducible ions are in solution, the 
current (I) rises in a series of steps. The voltage at 
which each step reaches half the total current increase 
is known as the half-wave potential (E 1/2). 

The art of polarimetry consists in. refining circuits 
to get exact and reproducible measurements of small 
changes in current and voltage, and also in preventing 
any degree of polarisation of the cathode. The 
dropping mercury electrode (DME), a series of fine 
drops emerging from a capillary of about 0-05 mm 
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diameter, is often used to solve the polarisation 
problem. 

However, the refinements necessary to get accurate, 
reproducible measurements made the conventional 
polarograph primarily a laboratory instrument requir- 
ing a skilled operator, and restricted in use to single 
samples. In plant practice, therefore, simplified 
assay techniques were usually employed on the floor, 
to get rough results later to be confirmed by the 
laboratory polarograph. 


Cominco’s Process Polarograph 

W. K. Gowans, of Cominco’s Trail, B.C., plant, 
described the development of a process stream polaro- 
graph designed to provide a continuous recording of 
the concentration of cadmium in the electrolyte 
before final addition of purifying agents. 

In analytical techniques, the difference in current 
obtained at the potential of initial reduction and 
potential of limiting current is noted and compared to 
a difference obtained on a known sample. In the 
instruments developed, this technique is performed by 
the instruments. Two voltages are applied alternately 
to the electrode assembly, one at the potential of initial 
reduction and one at the potential of limiting current. 
The difference in electrode current at these two poten- 
tials is measured, and the instrument calibrated in 
terms of current difference. 

A polarograph was constructed to perform the above 








* This article is based on the following papers given at the 
Symposium on Instrumental Methods of Analysis held in 
Montreal by the Chemical Institute of Canada and the 
Instrument Society of America: ‘‘A continuous recording 
polarograph for use in metallurgical plants’, W. K. Gowans, 
Consolidated Mining and Smelting Co. of Canada; ‘“‘Measure- 
ment of dissolved air in alkaline solutions from uranium 
mills and from gold mills’’, G. THoMAs and T. R. INGRAHAM, 
Mines Branch, Department of Mines and Technical Surveys, 
Government of Canada; “Oscillometric determination of 
uranium dioxide in solid samples’, R. L. HARRIS and W.R. 
ROSSMASSLER, Union Carbide Nuclear Co. 
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operations and installed in the plant. A flow box 
was designed with sufficient baffles to reduce turbulence. 
A mercury column and reservoir with 20 inches head 
was used with the dropping mercury electrode. The 
calomel electrode was used with an extended salt 
bridge to prevent contamination. One and one 
quarter inches of capillary tubing rated at 2 to 5 
seconds per drop was used for the dropping mercury 
electrode. 

Accuracy of the initial instrument was checked by 
laboratory polarographs and found to be within 
3 mg/l for a 45 mg/l full scale range. Due to low 
and constant level of ionised impurities below the 
half wave potential of cadmium, it was possible to 
run the instrument continuously at the potential of 
limiting current, with occasional checks to suppress 
the reading to zero at the current of initial reduction. 

High cadmium concentrations encountered resulting 
in large electrode currents which could cause tem- 
porary changes in the calomel electrode. The problem 
was solved by using a time switch to “rest”’ the electrode 
24 minutes in every 5, the recorder being also 
switched off. (Fig. 1.) 

Two instruments have already been installed and 
put into continuous operation in the zinc leaching 
plants and results appear ‘‘very promising”. As well, 
a third instrument has been designed for portable use, 
with an indicator for spot-checking. Daily maintenance 
includes removing salvaged mercury and cleaning 
of capillary tips. While at present used only for 
cadmium concentration measurement, they are 
provided with controls to measure concentration of 
other impurities if necessary. 





Fig. 1. Continuous polarograph recording of cadmium 
impurities in zinc electrolyte solution is shown. Full scale 
indicates a concentration of about 45 mg/l. At this level 
of concentration, recording is done 2} minutes out of 5 
to ‘‘vest’”’ the calomel electrode. 
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Fig. 2. Diffusion current in aerated solution. Graph 
shows calibration curve of diffusion current in Na,CO, 
NaHCO, alkaline leach solution at 0-7 V_ potential. 
Steps are caused by additions of 25 ml of deaerated solution 
to original solution which is saturated with air. Final N, 
purge removes air from solution. Dotted line shows 
relationship between diffusion current and °/, air satura- 
tion for this apparatus. 


Measuring Dissolved Air by Diffusion Currents 
A simple and rapid method has been developed 
by the Extractive Metallurgy Division of the Depart- 
ment of Mines for determining relative saturation 
of air in alkaline solutions used in processing uranium 
and gold ores. Two typical equations for forming 
soluble complexes of these elements indicate the 
importance of dissolved oxygen: 
UO, + 40, + CO,” + 2HCO°", — 
d [U0,(CO,)) + H,0 
2Au + $0, + 4CN + H,O — 


2[Au(CN),.]° + 2(OH) 

Lack of oxygen leads to poor efficiencies in the 
leaching circuits and lowered recoveries. 

The following apparatus was devised by Extractive 
Metallurgy Bureau researchers for the measurement 
of diffusion currents. A No. 6 dry cell was used as a 
source of potential and the required fraction of its 
1-5 V was selected from a 300 ohm rheostat. The 
current in the circuit was measured with a micro- 
ammeter. To ‘eliminate fluctuation in the readings, 
a 2,000 microfarad condenser was inserted in parallel 
with the microammeter. The potential applied across 
the electrodes was measured with a high resistance 
millivoltmeter. The use of a high resistance millivolt- 
meter in this application is essential if the micro- 
ammeter readings of the diffusion current are to be 
accepted as correct. 

In the preliminary experiments, it was found that 
the platinum cathode became polarised after use, 
making the measurements of diffusion currents erratic. 
To clean the electrode prior to making measurements, 
a secondary electrolytic circuit was introduced through 
which the cathode was made anodic for about 10 sec. 

A sample of air-saturated mill solution was placed 
in the beaker containing the electrodes, and the poten- 
tial between the electrodes was adjusted to 0-70 V 
and maintained there for about 20 minutes or until 
the diffusion current was constant. During this 
period, the electrodes became conditioned and were 
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ready for actual comparison measurement. In the 
first step of the comparison, the conditioning solution 
was replaced quickly by one of the standard mill 
solutions and the diffusion current was read 
immediately after the replacement. In the second 
step, this procedure was repeated with a fresh sample 
of aerated solution, to obtain its diffusion current, 
and after the reading had been made the solution was 
purged with nitrogen to remove the oxygen. The 
diffusion current of this purged solution was then read 
and its value subtracted from that obtained for the 
standard solution and that obtained for the air- 
saturated solution (Fig. 2). The ratio of these 
remainders, multiplied by 100, was considered to 
represent the percentage air saturation of the solution. 

While this method remains basically a laboratory 
procedure, applicable to batch samples rather than 
continuous streams, it has shown that diffusion currents 
in actual uranium and gold mill solutions are pro- 
portional to percentage air saturation, and that a 
simple instrumental measurement can be used for 
process control. An extension of this development 
could well see this technique applied to a_ process 
stream instrument for continuous recording along the 
lines of Cominco’s polarograph. 


Oscillometry for UO, in Solid Samples 

A recent U.S. development of interest to uranium 
processers is that of quick analysis of UO, content of 
powder mixture of uranium oxide with uranium 
tetrafluoride and uranyl fluoride. The wet chemical 
analysis of such a mixture offers considerable difficulty, 
when the following facts are considered. 

Uranium is present in all three components of the 
mixture and in two different valence states. Fluorine 
is present in two of the three components. Oxygen is 
also present in two of the three components, and both 
oxygen and fluorine in one component. 

Where the conventional analysis of a large number 
of samples of this type is involved, the process becomes 
necessarily laborious and time consuming. This problem 
is being studied by Union Carbide Nuclear Company 
for the United States A.E.C. A possible solution is 
offered by the application of high frequency techniques 
to direct measurements on the powder mixture. 

Both uranyl fluoride and uranium tetrafluoride 
are non-conductors. The specific conductance of 
uranyl fluoride is not known but it is believed to be in 
the order of 10-!2 (ohm-cm)-! which is the value reported 
for uranium  tetrafluoride. The conductivity of 
uranium dioxide apparently varies with exact composi- 
tion but falls in the range of 10-* to 10-8(ohm-cm-!) 
and, therefore, it may be classed as a semiconductor. 
This procedure is then resolved into a conductance 
method carried out by high frequency techniques. 

Samples are placed in a capacitor type cell which 
forms part of the resonant oscillating circuit. For 
conducting samples, a change in conductivity will 
result in a change in energy loss from the circuit since 
the sample acts as a power dissipating resistance in 
parallel with the capacitance (Fig. 3). 

In order to reduce the sample size to a convenient 
value and still retain adequate sensitivity, a cell was 
constructed using concentric metal cylinders as 
electrodes. This design provided an annular space, 
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Fig. 3. Oscillator grid current indicates UO,. Change in 
conductivity of powdered samples containing uranium 
oxide (a semiconductor) causes change in oscillator grid 
current. Difference between calibration curves of synthetic 
oxtde-fluoride samples is caused by variations in composi- 
tion of production oxide which varies with process used. 


0-18 by 1-0 inches, to contain the sample. The cell 
will contain a 30 gramme powder sample and has a 
capacitance such that the oscillator operates at a 
nominal frequency of 17 megacycles. 

Calibration curves, prepared by using synthetic 
samples made from measured mixtures of pure UF, 
and UO, were compared with working curves from 
large numbers of production samples. The difference 
between the calibration curves (see diagram) is 
explained by the fact that the conductivity of UO, 
varies greatly with its stoichiometric composition, 
which in turn varies depending upon its method of 
preparation from UO g 6 to, say, UO 2 49. 

According to the authors of the paper, “It may be 
said that the application of this method to powdered 
samples results in rapid reproducible indications of 
UO, content and requires approximately 2 minutes per 
determination. No sample preparation is required 
and the sample weight is not critical provided enough 
powder is used to cover the electrodes in the cell.” 





Infra-red Physics 

Infra-red Physics is a new journal produced by 
Pergamon Press Ltd. as an international forum for 
the publication of scientific papers devoted to infra-red 
physics and its applications. It is concerned with 
infra-red theory, experiment, and instrumentation as 
applied to infra-red detection and transmission and to 
problems of atmospheric, meteorological, geophysical, 
astrophysical and space research. Except as they 
pertain directly to infra-red studies of planetary and 
stellar atmospheres, papers on molecular spectroscopy 
or spectrochemical analysis are considered outside the 
scope of Infra-red Physics. The journal will contain 
research papers, specially invited critical surveys, 
quickly published research notes and book reviews. 
The language preferred is English, but papers will be 
published occasionally in French and German. 
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Fig. 1. Babcock-Detroit spreader stoker 





Part Il. The Automatic Control of Boiler Plant | 



































Fig. 2. Layout of the control system 
Introduction 

WING to increased production in the decade 

following the end of the last war, it was agreed 
to modernise the existing plant, and also provide 
for further expansion, by installing a new 30,000 lb 
hour boiler. This unit would operate in conjunction 
with a back-pressure turbine, and would have stop 
valve conditions of 400 Ib/in? and 700°F. The fuel 
specified for use with this new boiler was local coal, 
having a rank of 301, the characteristics of this coal 
being particularly difficult, from a combustion angle, 
in having a low ash fusion temperature, and a very high 
swelling index. After a considerable amount of 
Ly discussion, it was agreed that the type of firing most 
= likely to succeed with this fue! was spreader firing 
and orders were placed with Babcock & Wilcox Ltd 
early in 1957 for a watertube boiler having a Babcock- 
Detroit spreader stoker (Fig. 1). This unit has operated 
extremely satisfactorily since its introduction, and very 
high efficiencies have been obtained consistently. The 
main reason for the excellent performance has undoubt- 
edly been due to the introduction of fully automatic 
combustion control, which is described in this article. 
It should be noted that a requirement of this method 
of firing is accurate control of combustion chamber 
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This ioe of a series of articles describing process 
| goeasurenient and control instrumentation at the 
works of J. S. Fry & Sons Ltd. 






Fig. 3.. Instrument panels fer boilers 
4 and 5 





































draught and under-grate draught, and since the fuel Although the controls function together it is 
at is partly burnt in suspension, this is very difficult to necessary to describe them individually for clarity. 

do manually. With the type of fuel being burnt at 

Somerdale, automatic control is virtually a necessity. Master Pressure Control 


A connection is made to the superheater steam 
outlet, and a signal is brought back to the master 
pressure controller, any deviation in this pressure 
signal results in a corresponding deviation in the air 


General Description of Instruments and Controls 
The complete installation was supplied and installed © 

by Messrs. Bailey Meters and Controls Ltd., and formed 

part of the modernisation programme mentioned in 


2 , . loading pressure. The alteration in the loading pressure 
ecade the preceding paragraph. The old boiler plant was 6 I ae : 6 
reed : actuates a standardising relay, and this, in turn, 
gre included in the layout, although the main emphasis eo . Perea :; 
ovide 3 ; Bee? modifies the control pressure to the boiler selector 
in this case was on instrumentation, only limited 4. 3. : ge Nair sia t 
10 Ib/ : ; ; valve. This unit comprises an air relay and set of 
bes automatic controls being provided (Fig. 2). , ; 4: a te 
ction transfer valves, providing automatic or manual 
Two centralised panels (Fig. 3) cover the operation of Midiees coitedl as toauie 
re all the boilers, boilers Nos. 1, 2 and 3 being controlled 
> fue 


from one panel, and No. 4, the new boiler, and No. 5 





coal, boiler from the other. It should be noted at this stage Fuel Control ; 

coal fF that all the old boiler plant is of the Babcock & Wilcox ___ The signal relayed from the boiler selector valve 

ingle, WIF type, and the boilers are fitted with chain grates, is fed through an accelerating and then a doubling 

r high using coal tenon the Boseat of Deen cooled’. relay to the spreader feeder mechanism, which controls 

it of As the old boilers are smaller and much less complex the speed of the forward stroke of the feeder pistons. 

most than the new one, it was possible to arrange that the 

iring, panels have the same external dimensions, thus Forced Draught 

Ltd. forming a pleasing feature of the firing isle. Control The control of forced draught is effected either by a 

cock- of draught in the case of the old boilers, is limited to signal from the boiler selector valve, or by the signal 

rated automatic control of combustion chamber pressure. received from the steam flow/air flow ratio control, 

| very Any manual adjustment of the forced draught (FD) or a combination of both, the two signals being led 

rhe fan causes a corresponding adjustment of the induced to an averaging relay. Steam flow measurement 

oubt- draught (ID) fan damper by the controls, and this is is obtained from the differential pressure across an 

matic described more fully later. The new boiler has fully element inserted in the main steam line from the boiler 

ticle. automatic control of fuel, air and combustion chamber to the steam main. 

ethod pressure. Regulation of fluctuating demand is there- Airflow measurement is achieved by measuring the 

ymber fore easily achieved, since all the controls function differential pressure across the boiler. In this parti- 
simultaneously, and variations of steam load of up to cular case the tappings are taken from the combustion 
12,500 lb/hour in about ten minutes have been handled chamber draught measuring point and the economiser 
easily. exit pressure point. The differentials produced by 
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Master controller recorder 


Fig. 4. 


this method act on the end of a ratio beam. Any 
alteration in steam flow, without a corresponding 
alteration in air flow, causes a variation in the signal 
to the standardising relay, thus modifying the control 
pressure to the averaging relay. 

The control of FD is, therefore, affected by the master 
pressure control and also by the steam flow/air flow 
ratio control via the averaging relay and the FD 
control drive. 

The steam flow/air flow ratio control is secondary 
however to the master pressure control, and any 
variation in boiler pressure will immediately alter the 
FD setting. Should this change cause a variation 





in the steam flow/air flow ratio, a signal will result 
in the correct ratio being restored (Fig. 4). 


Induced Draught Control 

Induced draught is controlled through variations 
in the combustion chamber pressure. The ID con- 
troller is of the diaphragm type, having combustion 
chamber pressure on one side, and atmospheric pressure 
on the other. Any variation in the required conditions 
results in a signal being sent to a standardising relay, 
which in turn alters the control pressure, via a selector 
valve, to the ID control drive. 

The instruments are grouped to give maximum 
clarity, and all the standard readings of pressure, 
temperature and draught are provided. To avoid 
confusion, a CO, instrument was deliberately avoided, 
a regular check being made against the steam flow/air 
flow instruments with an Orsat apparatus so that under 
conditions of optimum efficiency, the two pens coincide. 
This method has proved to be very satisfactory since 
its inception, particularly in respect of lack of main- 
tenance, and the operators have stated a preference for 
this type of instrument. 


Smoke Density 

A smoke density indicator was originally installed 
in the outlet from the new boiler. It was placed in 
this position because it was felt that any excess of 
smoke would automatically be attributed to the 
spreader stoker. It has been found, however, that the 
reverse is true in practice, and there is never any 
excessive smoke emission from the new boiler. Arrange- 
ments are in hand for the re-siting of the instrument in the 
base of the chimney, thus giving an indication for the 
whole boiler plant. 
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NEW PATENTS 


The following extracts have been taken from specifications 
obtained from the Patent Office, and permission to publish 
has been given by H.M. Stationery Office. The Official Journal 
Patents can be obtained from the Patent Office, 25 Southampton 
Buildings, London, W.C.2. 


Patent No. 839,037. Temperature Change Detec- 
tors. 

Graviner Manufacturing Co. Ltd. 
Sword Co. Ltd. (Inventor: Rupert Griffith.) 
tion No. 10858/56.) 

The invention, relating to temperature change 
detectors and methods of manufacturing them, is 
particularly applicable for use in aircraft for indicating 
the existence of overheat conditions or fires. It may 
however also be used for industrial purposes. The 
general principle of the invention provides a detector 


and Wilkinson 
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of elongated form comprising inner and outer electrical 
conductors. The space between contains a refractory 
insulating material whose electrical resistance varies 
with the temperature. Thus a change in the tempera- 
ture of the detector results in a change in the electrical 
resistance between the conductors. The refractory 
material may have a negative resistance versus tem- 
perature characteristic and it may appear that one 
material might serve both purposes, i.e. as the material 
whose resistance varies with the temperature; and as 
the refractory insulating material. In practice the 
maximum temperature which the refractory material 
must withstand without becoming soft is such that at 
normal operating temperatures the resistance of the 
refractory is too high for it to serve satisfactorily as the 
temperature sensitive material. 
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Patent No. 839,998. Electrical Computing Appara- 
tus. 
Metropolitan-Vickers Electrical Co. Ltd. 
Anthony Hall.) (Application No. 13229/57.) 
Two quantities may be multiplied together by means 
of a potential dividing resistance chain in which one 
quantity is expressed as a voltage applied across the 
circuit and the other by the position ofa slider along the 
resistance, the product being determined by the voltage 
appearing between the tapping point and the appropri- 
ate end of the resistor chain. It is not possible to 
obtain a sufficient degree of accuracy by the positioning 
of the slider along the resistance to represent the input 
quantity concerned. In the invention there is a 
computing circuit arrangement for multiplying the two 
quantities which comprises a chain of series connected 
resistances of graded ohmic values which are shunted 
by individual switches. 


(Inventor: 


Patent No. 842,118. Analogue Computers. 
The British Thomson-Houston Co. Ltd. (Inventor: 
Michael John Millane.) (Application No. 12940/57.) 
This invention relates to analogue computers and in 
particular to those for predicting the minimum passing 
distance between two relatively moving objects which 
are approaching each other. This gives the invention 
an important application for use in conjunction with 
ship-borne radar equipment. It can be used for 
predicting the minimum passing distance between the 
ship carrying the radar and a second moving ship, from 
information obtained from the radar set of the bearing 
and range of the second ship at different times whilst 
approaching. 


Patent No. 842,166. 
Telephone Messages. 


Instrument for Recording 


Jacques Boudes (France). (Application No. 19282/57.) 


The object of the invention is to provide apparatus 
whereby telephone messages may be received whilst 
the subscriber is absent. Such messages may be 
received in a relatively large number and permit use of 
a standard tape recorder. The instrument comprises 
an electrically driven tape recorder and announcer, an 
electric time switch and relays. The first relay causes 
connection to a telephone line and arranges completion 
of a current supply circuit to the recorder and time 
switch when an incoming ringing call is received. The 
second relay is operated after a short interval by the 
time switch to disconnect the telephone line from the 
first relay and to connect the line to audio input termin- 
als of the tape recorder. The third relay serves, when 
unenergised, to complete a current supply circuit to the 
tape announcer and when energised to switch on the 
recorder. 


Patent No. 843,159. Apparatus for Positioning a 
Movable Device. 
lhe Foxboro Co. (U.S.A.) (Application No. 36614/58.) 
The invention relates to hydraulic jet operator 
apparatus for positioning a movable device such as a 
valve or piston in accordance with an operating signal. 
Systems are already known in which the action is 
based on movement of a hydraulic jet from one re- 
ceiving pipe or chamber to another in accordance with 
the operating signal. Due to such devices using a 
single, relatively small jet pipe which is moved from one 
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to the other of a pair of small receiver pipes, reaction 
forces were encountered and the liquid volume applied 
in this manner was small, making it necessary to 
operate under relatively high pressure. Further, since 
the jet stream and the receiver pipes were round and 
the latter were spaced somewhat from each other, 
operation was on a relatively low sensitivity basis. In 
terms of modern instrumentation, a substantial move- 
ment had to be effected in this system to move a 
substantial portion of the jet stream from one receiver 
pipe to the other. In the invention a different arrange- 
ment has been introduced whereby one member has a 
peripheral arcuate jet slot and a second member has a 
jet receiving slot in the form of an arcuate opening 
arrangement and having an output connection there- 
from. The two members are mounted for movement 
relative to each other whereby the jet slot is moved 
transversely into and out of operating alignment with 
the jet receiving slot—the two slots being of substanti- 
ally the same length and co-extensive with one another. 
Means are provided for producing the relative move- 
ment in accordance with an operating signal and for 
supplying hydraulic fluid to the jet for ejection there- 
from. 


Patent No. 843,425. Radio-active Gauging Tem- 
perature Compensator System. 
The Foxboro Co. (U.S.A.) (Application No. 28653/58.) 
The invention relates to radio-active devices for 
gauging sheet materials with particular reference to 
such devices in combination with a temperature 
compensation system. Such devices commonly use a 
reference unit for balancing out temperature and 
barometric pressure effects on a measuring unit. Thus 
air density changes in a measuring unit gap are offset 
by like air density changes in a reference unit air gap. 
Further, a problem arises in that temperature changes 
are effective on the measuring unit more quickly than 
those on the reference unit due to barriers such as 
housing walls. This invention claims to overcome 
these difficulties by providing a system embodying 
additional, temporary temperature compensation 
during the delay period while temporary change is 
achieving full effectiveness on the reference unit. 


Patent No. 843,624. Measuring Thickness Instru- 
ments. 

A. V. Roe & Co. Ltd. (Inventors: Thomas Norton and 
Hubert Rainey.) (Application No. 36297/55.) 

The object of the invention is to provide an in- 
expensive instrument for measuring the thickness of 
non-metallic material such as wood, glass and synthetic 
resin products. The instrument comprises a combina- 
tion of a transmitter and a receiver for placing on 
either side of non-magnetic material whose thickness is 
to be measured, and an indicator. The transmitter 
and the receiver each comprise a magnetic core on 
which is mounted a winding. The winding of the 
transmitter when energised by an alternating current 
causes the transmitter to generate external alternating 
magnetic field which, when the receiver is aligned 
therewith, induces in the receiver winding a signal 
dependent upon the spacing between the transmitter 
and the receiver and hence the thickness of the material. 
This signal is applied to the calibrated indicator. 
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HE application of penetrants as a means of non- 

destructive testing, or more positively, flaw and 
crack detection, has become an essential process in the 
batch manufacture of components. 

However, the equipment to handle this type of 
process is in many cases either antiquated, inadequate, 
or both, and the use of individual tanks linked with 
service pipes to other tanks at odd points adversely 
affects operators and slows through-put on the pro- 
duction line. 

With this in mind, Revel Engineering Co. Ltd., of 
Hayes Road, Southall, have developed a modern 
streamlined appearance for this type of plant, with 
several unique features. Because of the diversity of 
products, the equipment is, of necessity, built to 
individual customers’ requirements, and the illustration 
shows a typical installation operating in an aero 
engine manufacturer’s works in Scotland. This unit 
is unusual in that it is designed for operation from both 
sides, all controls and instruments being duplicated. 
It will be observed from the illustration that all forms 
of overhead hoists are dispensed with, which consider- 
ably speeds up handling, but more important, enables 
the line to be used for several types of components at 
the same time and by several operators, thus increasing 
through-put and enabling this type of non-destructive 
crack detecting to be included in a production line. 

Before describing in detail the process line, it is 
necessary to explain the Revel patented continuous 
track lift and agitation system, which forms the 
basis for the development. A platform fitted with roller 
track the size of the opening in the tank is raised and 
lowered into the solution by pneumatic cylinder. This 
is mounted on ball joints at the rear of the tank and 
clear of all solutions. The platform is supported by a 
framework which runs on rollers and guides in the tank 


*Director, Revel Engineering Co. Ltd. 





872 





Semi-automatic crack detection line operating in an aero engine 
manufacturer's works 
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and is connected to a support tube which in turn mates 
with a casting at the top of the unit. This casting 
carries further guide rollers working on a support 
column at the rear of the cylinder. This ensures that 
no strain is placed on the cylinder, and that there are no 
projections across the work area. The whole structure 
is of a robust nature and loads of up to 10 cwt ata 
time can be handled with safety. By the addition of 
two adjustable cams mounted at the rear of the 
machine and connected to the cylinder, the platform 
can be made to agitate in the solution at 4 to 90 strokes 
per minute. Two air circuits operating from one 
master valve ensure controlled ascent and descent into 
the solution and prevent splashing. The operating air 
pressure is from 60-100 lb/in?, and experience shows 
that with clean air the life of the air equipment will 
outlast the tank life. Maintenance is virtually nil 
and it is only necessary to top up the oiler unit from 
time to time. 

It is now possible to describe the sequence of opera- 
tions on this plant and to simplify the description we 
will number each stage working from left to right. 

The components to be tested are thoroughly de- 
greased in a 3 stage Cresole, Para-wash and Trico 
degreaser (not shown), and then guided by hand on to 
the roller track platform of Stage 1. 


Stage |. Penetrant Tank 

The pressing of the button to lower the work pieces 
into the solution also sets an electric timer, which on 
completion of the cycle rings a bell and shows a warning 
light. The operator then presses the lift button which 
raises the platform, switches off the bell and re-sets the 
timer. 


Stage 2. Drain Area 
This drainage is also time-controlled by push button 
to conserve the penetrant and permit the full capillary 
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action of the penetrant into any defects which may be 
present. 


Stage 3. Penetrant Remover 

After the prescribed period of drainage has elapsed, 
the work is immersed as described at Stage 1. Once 
again the timing principle is employed, after which 
there is a further drain period. This does not require 
timing and is usually kept to a minimum, which can be 
determined by the operator. 


Stage 4. Hot Water Wash 

After drainage the work pieces are immersed in hot 
water and agitated at 70 strokes per minute on a 
4 - 5 inch stroke this being adjustable to suit the 
nature of the parts being washed. The water is heated 
to 60°C by an immersion steam coil and thermostatic- 
ally controlled. The sequence is also time-controlled 
with the platform automatically coming to rest at 
completion of the operation. The use of agitation at 
this stage considerably speeds up the washing action 
and keeps this operation in line with the times for 
previous operations. 


Stage 5. Hot Water Spray Rinse 

The workpieces are transferred to this stage, the 
platform is partly lowered into the tank and hot water 
is pressure-sprayed using air/water spray guns. The 
water is heated by steam coil in a separate tank and the 
make-up tank concealed under the unit. 


Stage 6. Hot Air Dry Off 

This is an important part of the process line. It 
follows that after the workpieces have passed through 
both a hot wash and hot spray they will, if left to drain 
for a short period, allow moisture to evaporate by 
virtue of the heat retained in the workpiece itself. 
However, in the case of castings, or other work of an 
intricate nature, there are bound to be pockets where 
the water will not be able to escape. To combat this 
problem a hot-air dry period has been introduced. 
Experiments with the more conventional methods of 
ovens or tunnels proved to be a production hold-up, 
interfering with the overall operational efficiency of the 
line. It was further proved that access to all parts of 
the workpiece was necessary. The only practical 
solution to this problem was the supply of hot air from 
a flexible hose allowing the operator to direct this where 
required. To meet this heavy demand for hot air, it 
Was necessary to incorporate into the equipment a 
cylinder approximately 6 ft long, using a steam coil to 
heat the air and supply this at 30 lb/in®. This has 
proved exceptionally effective, and very cheap to 
operate, standard air nozzles being used for directing 
air, 


Stage 7. Chalk Spray 

This consists of a double side spray booth with roller 
tracking table, provision being made to collect surplus 
chalk via a hopper into a pull-out drawer unit. Exhaust 
ducting is fitted feeding to dust arrestor and then to 
atmosphere. Standard air-operated chalk spray guns 
are used for this function. 
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Stage 8. Inspection 

After all the above processes the workpieces are now 
ready for the inspection department. Any defects 
such as laps, folds, porosity or cracks will be revealed to 
the inspector as colour indications, assuming either 
complete or partial linear definition. 

It will be appreciated that the efficiency of any form 
of inspection system depends, to a marked extent, on 
the psychological effect of correctly designed plant and 
proper facilities being at hand. The joining of all tanks 
into one continuous unit, together with the placing of 
all controls at correct working height with steam, 
water and air service pipes concealed behind con- 
tinuous flush panelling and valves accessible behind 
hinged doors, enhances the appearances of the shop. 
Maximum production is achieved as the operators are 
thus encouraged to take a pride in the process and 
relieved of the tedium of constant time checks. 

The whole unit is 56 ft long x 5 ft 9% in. wide, the 
height to top of roller track is 3 ft 6;%,in. Each stage 
measures 5 ft 3 in. in plan. 2 in. hardwood capping is 
used around each tank to prevent accidental damage to 
any workpieces. All panelling is finished in stove 
enamelled paint of a colour to match chemicals being 
used, so that any inadvertent spillage of solution is not 
painfully obvious. The construction of the tanks is 
designed to suit the chemicals being used, and are 
manufactured from materials able to withstand the 
type of chemical in use. 





Measurement of Load by 
Elastic Devices 


The development of accurate elastic devices was 
first prompted by the need for a convenient means of 
verifying machines for testing materials in tension and 
compression. Other uses for elastic devices now 
include the measurement of forces applied to experi- 
mental structures and the thrust of jet engines and 
rockets. They are now also being very extensively used 
as weighing units in industry, ranging from portable 
units for weighing aircraft, to built-in units for weighing 
large storage hoppers and silos. 

The latest addition to the NPL series Notes on 
Applied Science*, published on 12th April, deals with 
the measurement of load by elastic devices. The Note 
defines the technical unit of force used when elastic 
devices are calibrated and outlines the facilities 
available at NPL for their calibration. 

Descriptions and comments about their use are given 
for the more common types of elastic devices such as 
proving rings, standardising boxes, hydrostatic load 
capsules and electrical resistance strain gauge load 
cells. Guidance is also given on the accuracy of load 
measurement which can be expected from many of these. 

Two final sections deal with temperature corrections 
and methods of plotting the calibration results graphi- 
cally, thus permitting interpolation between calibration 
loads and the accurate transfer from one system of 
units of force to another. 





*“Measurement of Load by Elastic Devices’, NPL Notes on 
Applied Science No. 21. Published for DSIR by H.M.S.O. 
Price 3/- (by post 3/4d.) U.S.A. 54 cents. 
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Introduction 
HE Radio and Electronic Component Show for 
1961 organised by the Radio and Electronic 
Component Manufacturers’ Federation was of special 
significance. It was the first to be held at Olympia. 
The change of venue was necessitated by the growth 
of the industry. Mr. A. F. Bulgin, the President of the 
Federation, gave some significant figures in his opening 
speech. The turnover figure for the year 1960 was over 
£130 million. This was equivalent to the manufacture 
of 2,650 million different components. Still more 
important, as Mr. Bulgin pointed out, was the export 
situation. For 1960, the component exports were 
valued at more than £13} million. This was 363% 
above the 1959 figure. The exhibition was aimed 
particularly at the export market, and for the early 
part of 1961 the figures indicated that exports were of 
the order of 20% more than the preceding year. 

In view of the President’s remarks at the vpening of 
the exhibition, the figures included in his message at 
the close were particularly interesting. The total 
number of visitors was 34,564. Of these 2,468 came 
from overseas, representing 56 countries. 

Comparing this year’s exhibition with the 1959 one 
(the last year in which it was held separately) it was five 
times as large, occupying a stand space of more than 
72,000 sq ft in the Grand Hall. There were 250 
exhibitors. 


General Impressions 

Whilst large numbers of electronic components are 
used by radio and television manufacturers, there is a 
wide field of applications in the computer, data logging, 
guided missile and general electronic instrument indust- 
ries which is becoming more significant with each 
exhibition. The 1961 show at Olympia with its vastly 
increased space was beneficial in many respects, but 
particularly in that it permitted firms to show their 
ranges of products to greater advantage and allowed 
components for the newer applications to be displayed 
adequately. 

There are several problems facing component 
manufacturers to-day but probably none is more acute 
than producing sub-miniature or even micro-miniature 
components without loss of reliability. This problem 
would appear to have been solved satisfactorily, for the 
number of components in these classifications has 
increased to a marked degree. This trend has enabled 
miniature pre-assembled units to be produced, and 
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SHOW 


Bigger and better at Olympia 


whilst those of interest to our readers are not numerous 
at the moment, it is felt that it would be beneficial to 
draw attention to some of those likely to be applied in 
the instrument industry. 


Amplifiers 

A specialist firm for many years, in the design of 
sub-miniature components, Ardente Acoustic Labora- 
tories Ltd., showed a sub-miniature amplifier fully 
transistorised with a density of 300 components to the 
cubic inch. A typical design (Type 2167) involves a 
three stage amplifier which includes, in addition to 
three transistors, five capacitors, five resistors and one 


volume control. The gain at 1,000 c/s is 57 dB. The 
maximum output is } mW with 0-5 mV input. The 
overall size is 0°53 in. x 0-25 in. x 0°33 in. The 


components forming such an amplifier must be equally 
sub-miniature in character and a typical resistor of 
1/20 watt rating on the same stand measured only 
1/5 in. long x 1/16 in. diameter. The components 


for the amplifier are wired and soldered under binocular 
microscopes, using specialised techniques. 





Plessey pre-wiring loom 
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The Belclere Company were also showing sub- 
miniature amplifiers. Type B 4000, for example, has 
a rated output of 0-4 mW into 600 ohms. The input 
impedance is 4,000 ohms. Load current is 1-4mA. On 
this company’s stand was a significant example of 
what is claimed to be a micro-miniature component. 
This was the Type XN transformer measuring only 0-25 
in. X 0-30 in. x 0-25 in. 


D.C.-A.C. Choppers 

A unit of particular interest where it is necessary to 
produce a chopped signal from low level d.c. signals 
(as in thermocouple self-balancing instruments) was 
the SM10 chopper on the stand of the Telephone 
Manufacturing Co. Ltd. This is actually a design of 
Bailey Meters & Controls Ltd. It may be driven from 
any 6 volt sinusoidal or square wave supply with a 
frequency range of 40 c/s to 1,000 c/s. The d.c. input 
can range from 1 »V to 250 mV. It is fully encapsu- 
lated. 


Filters 

Filter circuits lend themselves to pre-assembled units. 
The Erg Industrial Corporation, for example, were 
showing a no-pass filter for 400 c/s. This involved three 
resistors and three capacitors. Each resistor is in- 
dividually trimmed to + 0-005°% and is stabilised at 
this value. The overall dimensions of such a unit are 
1§ x 2 X Zin. 


Fans 

Whilst not perhaps truly pre-assembled units yet 
miniature fans for cooling electronic equipment are 
felt to be of interest to readers. The Minicube version 
shown on the stand of A.K. Fans Ltd., measured only 
1x 1 Lin. It operates from a 400 c/s supply. 





Amphenol cable assembly 


Switches 

The experience in one field can prove of benefit in 
another. There was a requirement for the improvement 
of certain switches on television receivers. This 
improvement was effected by plating contacts with 
gold, rhodium or palladium. The depth of plating 
necessary is only a few millionths of an inch so that the 
process can be made economical. It is felt that this 
development can prove useful in multi-point switching 
thermocouple installations. 


Cable Forms 

In an increasing number of equipments, particularly 
the more complex types, it is advantageous to make up 
complete wiring or cable assemblies on special boards 


* away from the equipments. Such cables may be done 


by the manufacturer himself or may be sub-contracted. 
Several examples were on view at the exhibition. 





AIRBORNE DIGITAL COMPUTING 


HE role of the Royal Aircraft Establishment in the 

field of aviation is that of a laboratory providing a 
background of research and development knowledge to 
enable this country to produce equipment which will 
maintain its position in aeronautics and to contribute 
to defence projects in this and other fields. Many of 
the projects developed at the R.A.E. are taken up by 
industry. 

The Open Days held recently at the Establishment 
at Farnborough provided an opportunity of appreciating 
the scope of the work undertaken at the Establishment. 
Specialised work is undertaken by the outstations of 
the R.A.E. At Bedford, wind tunnel experiments, 
fight research, blind landing development and naval 
air research are undertaken; Aberporth provides range 
facilities for testing missiles; pilotiess target aircraft 
are based at Llanbedr; West Freugh is concerned with 
dropping trials on a coastal range; land range trials 
work is undertaken at Larkhill. 
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At Farnborough a team is responsible for the 
application of digital computing techniques to aircraft 
navigation. Airborne trials of DEXAN, an experimental 
digital navigation computer, have just been completed 
by a team comprising scientists from R.A.E. and 
G.E.C. (who developed the actual equipment). 

Basically this new navigation system consists of a 
compass heading reference, a Dappler unit providing 
along track velocity and drift angle and DExAN. The 
latter continuously resolves the data and computes the 
aircraft position, in terms of lattitude and longitude, 
128 times a second. 

DEXAN is a combination of the orthodox general 
purpose digital computer and a special purpose digital 
differential analyser. 

The latter is a new concept in digital computing 
having analogue features enabling it to fulfil the 
“continuous” aspect of DEXAN’s role with the accuracy 
inherent in the digital principle. Because of the novel 
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nature of the d.d.a., programming experience is limited 
at the moment so to remedy this and to provide a 
computer which could be used as a reasearch tool 
generally in the new techniques R.A.E. designed and 
built Corsair, a fifty integrator digital differential 
analyser. 

CORSAIR is small, compact and easily transportable 
and has been arranged so that programme techniques 
can be investigated with extreme simplicity on a patch 
panel principle. It has a maximum integration rate of 
500 per second and a maximum accuracy of one part 
in 25, It is being made under licence by Messrs. Rank 
Cintel Ltd. for general sale as a small simulator and 
differential analyser. 

DEXAN and Corsair are fully transistorised; a 
central core store is used in both rather than the drum 
or disc store popular in similar American equipment. 
CoRSAIR has operated at the R.A.E. for nearly two 
thousand hours whilst DEXAN has completed some 35 
sorties in a Comet and evidenced great operational 
accuracy. In some of the trials it was used to drive the 
Topographical Display Unit (also designed and devel- 
oped at R.A.E.) where aircraft position is shown to the 
pilot on a continuously moving illuminated map 
display, in colour. 





The Culham Laboratory 


N all countries, the main research aimed at power 

from the fusion of light elements (controlled thermo- 
nuclear reactions) is on the heating of an ionised gas, 
called a plasma, contained by magnetic fields inter- 
acting with currents in the gas. For this purpose, basic 
research on the complex physics of plasmas is essential, 
including the study of naturally-formed plasmas. 

In October, 1959, the Atomic Energy Authority 
announced their intention to concentrate their plasma 
physics and fusion research at a new laboratory. In 
January, 1960, planning permission was given for the 
construction of this new laboratory at the former 
naval airfield at Culham in Oxfordshire. During the 
next three years the work already going on at Harwell 
and at the Weapons Research Establishment at 
Aldermaston will be moved to Culham. International 
collaboration in this field of research is widespread and 
free from restriction, so that Culham will be an “ open ”’ 
laboratory facilitating entry to visiting scientists, and 
the maximum interchange of ideas. 

The work that Harwell have undertaken during the 
past decade on fusion and plasma physics has been 
largely concerned with methods of heating and confining 


plasma. The largest such device so far attempted is 
Zeta. Much of the recent work on Zeta has been aimed 


at discovering the sources of energy losses, and it has 
been found that these depend on operating conditions. 

Containment studies have been extended to several 
systems quite distinct from the original pinch approach. 
They include hard-core containment in which the 
plasma is forced outwards rather than inwards, and 
cusp containment. The stabilities of these systems are 
being compared, 
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Plasma Physics and Fusion Research 


Alternative means of obtaining hot plasma are also 
being attempted. One method uses the development 
of shock waves in the plasma. Another method 
involves the injection of highly energised charged 
particles into a containment system from which they 
have little prospect of escape, e.g. a mirror machine. 

The electrical engineering problems associated with 
these investigations include the production of high 
power pulses, the storage of electrical energy, and its 
switching and transmission. Much of the development 
work is carried out in collaboration with industry and 
it has in many instances acted as a stimulus in connec- 
tion with standard products. This is particularly so in 
the case of capacitors and switches. 


Use of Computers 
Analogue Computer 

The Electronics Division is studying a number of 
problems in the controlled thermonuclear reaction 
field and is using an analogue computer to assist im 
some of the investigations. These range from the 
analysis of non-linear electrical circuits to problems of 
particle dynamics and the behaviour of plasma in an 
electro-magnetic field. 

The mathematical equations defining the motion of 
a charged particle in the mirror machine magnetic field 
are at present undergoing investigation on the com- 
puter. Two output voltages from the computer, one 
representing particle distance along the axis of the 
machine, the other radial distance from the axis, are 
displayed on a graph plotter. These voltages cause 
this instrument to draw out—on a much lengthened 
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time scale—a two-dimensional graph of the particle 
motion: 

(a) when there is no corrugated region in the 

magnetic field, and 

(b) when the corrugations are present. 

This computer study is being used to provide a 
clearer understanding of the problem and to help 
optimise the field configuration for most efficient 
trapping. 


Digital Computer 

The mathematical problems involved in the detailed 
description of the behaviour of a plasma _ physics 
experiment are very complex and, in general, cannot be 
solved by normal analytical methods unless severe 
approximations and simplifications are made. 

These problems can be solved more accurately by 
numerical methods and it is now possible, and economi- 
cal, to include in a computer programme as many of 


the properties of the experimental device as are believed 
necessary to obtain a reasonable prediction of its 
behaviour. In general only a few of these properties 
can be measured directly in an experiment, but 
comparison with theory can often indicate which, if 
any, of these is the most important and suggest new 
measurements. If agreement is not forthcoming then 
both theory and experiment must be reconsidered in 
order to discover and eliminate the source of discrep- 
ancy. Once agreement has been obtained on the main 
feature it is then reasonable to infer, firstly that the 
basic theoretical concepts used are correct, and secondly 
that those properties remaining unmeasurable are 
correctly described by the calculation. At this stage 
the computer programme can be used to assist in the 
design of further experiments, probably of a type to 
investigate some phenomenon for which little or no 
theory exists. As the cost of large experiments rises 
and the cost of computing falls, this procedure becomes 
increasingly economical and desirable. 





SIMA Notes 


British Trade Fair, Moscow, 1961 

All SIMA members have now returned from the 
British Trade Fair in Moscow and after an exhausting 
but rewarding three weeks have nothing but success to 
report. 

It was gratifying to note that SIMA’s last exhibition 
inl960 was still in the minds of our Russian hosts and 
it was interesting to note how they regretted the 
absence of those members who were unable to attend 
this second venture. 

The exhibition opened with the added goodwill of a 
personal attendance by Mr. Khrushchev. During the 
tour of the Fair by the official party, Mr. A. W. Jones, of 
Fleming Radio, President-Elect of SIMA, had the 
honour to be presented to Mr. Khrushchev. 

Mr. Khrushchev spent some considerable time in 
Hall C and showed great interest in all the stands. In 
particular he was most interested in the Mullard stand 
where he remarked on the ultrasonic drilling equip- 
ment; he also spent some time on the Solartron stand 
where Mr. Blacklog explained the working of the 
X-ray spectrometers in which Mr. Khrushchev showed 
great interest. In addition, whilst on the Ultra 
Electronics Ltd. stand, he asked many questions about 
“SARAH ” and its uses in air-sea rescue. His last 
stop in Hall C was at the E.M.I. stand and here he 
showed great interest in the colour television demon- 
stration. 

After the initial opening visits, exhibitors settled 
down to three weeks of unremitting toil, answering 
many questions and enquiries, including some from 
trade delegations from all the Soviet-Bloc territories 
and in addition one from the Chinese People’s Republic. 

Firm orders and contracts were not received until 
the end of the Fair and it was understood from the 
Russian authorities that this delay was in part due to 
the enormous number of enquiries that they had 
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received, coupled with the fact that the availability 
of foreign exchange necessitated an allocation on a 
priority basis. However, final reports indicate that 
over 80% of the exhibits shown have been sold and that 
in addition most members exhibiting have received 
initial orders for further delivery ex U.K. 

One of the greatest difficulties for exhibitors was to 
find time to have a meal or to take a moment’s relaxa- 
tion, some twenty minutes’ walk to the restaurant, to 
be followed by a delay of nearly two hours, not being 
acceptable, and here the SIMA reception area proved 
to be invaluable. Members were able to draw breath 
and to use the running buffet which was staffed by two 
gallant ladies from the British Embassy, and _ this 
service above all others was appreciated by the exhibi- 
tors. In addition, Major F. D. Outridge, of the 
Secretariat, was present in Moscow and was able to save 
members a great deal of time by dealing direct with the 
administration in all matters requiring action by 
exhibitors and this again was most useful. 

The SIMA Enquiry Service received a great deal of 
useful support and some 500 leaflets, together with 
Russian transcriptions, were delivered to potential 
buyers from all parts of the U.S.S.R. and, in addition, 
useful contacts were made with trade buying organisa- 
tions from the other foreign delegations present, 
including one delegation from the Chinese People’s 
Republic. 

On the social side, members of SIMA attended 
receptions given by the U.S.S.R. Chamber of Com- 
merce, by the State buying organisation, Mashpriborin- 
torg, and, in addition, SIMA was also represented at 
the British Ambassador’s reception. The President and 
executives of Mashpriborintorg have already accepted 
an invitation to a reception to be held by SIMA in 
London on the occasion of the Russian Trade Fair and 
it is expected that this renewal of acquaintance will 
bear further fruit. 

In all, a most satisfactory and rewarding venture 
which in addition showed how much ground had been 
gained by the SIMA Exhibition in 1960 and also 
produced an exploratory invitation from the Russian 
authorities to stage a further SIMA Exhibition in 1962 
or possibly 1963. (Continued on page 878) 
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Standards and Market Research 


HE view was expressed by a speaker at this year’s 
Standards Engineers’ Conference that some 
British Standards were perhaps unnecessarily severe in 
the level of performance required of them. He instanced 
in particular such Standards as those for transformers, 
flame-proof enclosures and tower-cranes in which, he 
thought, the safety margin was often fixed at a point 
unrealistically high. Mr. I. Maclean (Hawker Siddeley 
Industries Ltd.), talking on ‘‘Standards and Market 
Research ’’, made the novel suggestion that the British 
Standards Institution could perhaps give a lead in this 
field by setting up a market research advisory com- 
mittee to see whether market research could not in 
some way be utilised in preparing Standards. 

Market research could be important when standard- 
isation was being considered. 

Examining market research in relation to variety 
reduction, Mr. Maclean said: “ If a potential customer 
is offered a choice between a standard product which 
does not exactly match his requirement and a special 
product at the same price, he will naturally choose the 
special. The reduction in costs arising from variety 
reduction must therefore be passed on to the customer 
if the company in question is not Lo lose all its customers 
whose requirements are not in line with the standard 
range of products. 

‘“The extent to which the customer is willing to 
forego his exact requirements in favour of a lower price 
is obviously the sort of information that would be of 
great value in determining whether or not to introduce 
a range of standard products and also in determining 
the sizes within that range.” 

Mr. Maclean went on to explain the concept of the 
“life cycle’”’ of a product: introduction, growth, 
maturity, saturation and decline. “ In order to decide 
which products to standardise the place of each product 
in its life cycle should be known ’’—it was not enough 
merely to cut out products which made little or no 
contribution to turnover. 

Expressing the view that some performance stand- 
ards were set at an unnecessarily high level, Mr. 
Maclean instanced transformers, most of which, he 
said, were only required to operate intermittently for 
not more than 8 to 12 hours a day. But until 
recently, the standard for rating transformers was on a 
24 hour basis. 

The standard for flame-proof enclosures was much 
higher in Britain than on the Continent, he went on. 
The standard was often unnecessarily high in situations 
where the risk of explosion was almost negligible. 

He alleged that the use of tower-cranes on building 
sites in Britain had been retarded because they were 
covered by a standard that. was too high. 
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‘The requirement was that a crane should be able 
to stand up to a wind force of 110 m.p.h. . . . the highest 
figure for a gust in the London area over a period of 33 
years is 77 m.p.h. The original standard has now been 
revised but in the meantime costs have been incurred 
... costs that need not have been involved if the facts 
about the market had been fully known.” 

A sharp rejoinder came from Mr. J. I. Willmore 
(Manchester College of Technology). ‘‘ We all know 
about dams that burst and cranes that get overloaded. 
Our standards are the highest in the world—let us keep 
them that way! ” 

From Mr. J. E. Dodd (Rolls-Royce Ltd.) came a 
complaint that, now a new type of nut had been 
introduced, no British firm could be found to supply 
the necessary spanners. 

British Standards should be adjusted as necessary to 
come into line with those of other countries, said Mr. 
A. E. Fawcett (A. Reyrolle and Co. Ltd.). This was 
specially important, he believed, in view of our possible 
association with the Common Market countries. 

In this connection, Mr. Maclean offered the inter- 
esting thought that the big markets of the future were 
not those of the under-developed countries but those 
of the already highly developed nations. 





(Continued from page 877) 
Health Physics Exhibition 

SIMA, in conjunction with Dr. H. D. Evans, of the 
Imperial College of Science and Technology, have 
organised an exhibition of Health Physics instruments 
and equipment which is being held in the Concert Hall 
of the Students’ Union, The Imperial College of Science 
& Technology, Prince Consort Road, on Wednesday, 
12th July, 1961, in connection with a Summer School 
in Health Physics. 

The Exhibition is desiged to be of interest to all 
concerned with ionising radiations, their effects, 
measurement and control. 

Eighteen firms are showing their products and much 
of the equipment will be demonstrated. 


SIMA Exhibition in conjunction with the 5th 
International Congress of Biochemistry, Moscow, 
10—lé6th August, 1961 

SIMA yet again will be returning to Moscow to 
participate in an exhibition in conjunction with the 
5th International Congress of Biochemistry which is 
being held in Moscow later this year. 

Eleven member firms are taking part and arrange- 
ments are being co-ordinated by Mr. K. A. Macdonald, 
of Unicam Instruments Ltd., and Mr. J. C. Z. Martin, 
of Measuring & Scientific Equipment Ltd. 
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GEORGE KENT LIMITED - LUTON . BEDFORDSHIRE 


Telephone: Luton 2440 Cables and Telegrams: Kents Luton Telex 





Registered Office: 199-201 High Holborn, London, W.C.1 
Factories, Subsidiary Companies, Branch Offices and 


Technical Representatives throughout the world 
_— 


Circle 355 for further information 


Now available in 
8W weeks 


Standard-specification Mark 3 
Electronic Strip-Chart Recorder 
(single-point and multi-point models). 
For millivoltage, thermocouple and 


resistance-thermometer applications. 
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Circle 356 for further information 


for SAFETY in your pipeline 



















TYPE 500A 


Electric or pneumatic signal, fully 
adjustable for liquids or gases. 


Where a change of liquid or gas flow rate is dangerous then 
one of these Rotameter flow alarms can be used to provoke 
attention. Electric or Pneumatic signals provide visual or 
audible alarm. 

Type 500A has been specially designed to indicate high 
pressure gas flows in atomic reactor coolant circuits. It 
has two alarm points which are freely adjustable and which 
have a minimum differential of about 10% full scale. This 
instrument is also suitable for liquid flow. 


AROTAMETER 


FLUID MEASUREMENT AND CONTROL 





-Rotameter 
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METRIC SERIES 


Adjustable alarm to fit 
on size 907 and 914 
Rotameters. When float 
interrupts light beam, 
electronic relay 
is Operated. 
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TYPE 825A 


Alarm at low 
flow. For gas 
purposes __in- 
trinsically safe. 
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TYPE 750 


Fixed alarm, non- 
indicating, electric 
signal, can be certi- 
fied flameproof. 
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ROTAMETER MANUFACTURING CO. LT) 
330 PURLEY WAY, CROYDON, SURRE 





FLOW-DENSITY- LEVEL 
Telephone: CROydon 3816 Telex: # 
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Temperature Controller 

Import-Export & GENERAL SUPPLIES AGENCY has 
been appointed the sole agency by Hermann Koch of 
Stuttgart to distribute in Britain the temperature 
controller, Koch-Mikromat, as well as the other types 
of instruments: distant-reading thermometers, thermo- 
stats and car accessories. 

MIKROMAT is a combination of a thermometer and a 
microswitch, or microswitches. It has a liquid filled 
capillary tube and the maximum length of it can be 
653 ft. For special application the capillary can be 
extended up to 300 ft by incorporating one or two, or 
several compensators. —60 350°C is the normal 
range of this type of the instrument and it can be 
obtained in the following sizes of the dial: 60 mm, 
80 mm, 90 mm, 100 mm, and 160 mm. Accuracy of the 
instrument is 1% of the scale and the differential 
between ON and OFF is maximum 2% of the scale. 

The diameter of the capillary does not exceed 2 mm. 


Length of the capillary does not influence size of the - 


feeler rod, and therefore manufacturers of plastic 
machinery should find the instrument useful as a 
temperature controller for the plants. 

There are several types of MikromMaT with the 
circuit breaking capacity of 3-5 A and 5 A, 250 V, and 
10 A, 15 A —460 V a.c.: 

(a) with one variable contact; 

(b) with two variable contacts (for maximum and 

minimum) ; 

(c) with one variable contact and one pre-set point; 

(d) with 1, 2, 3, or 4 pre-set points for push-button 

controls. 

Most of the above mentioned types of MIKROMATS 
can be fitted with a control or safety switch at a 
critical temperature. Only 90 mm dial MIKROMAT is 
made in square panel-mounting case. In most cases 
the cost of the above instruments does not exceed cost 
of an ordinary vapour-pressure thermometer and prices 
vary from {6 10s. Od. to £14 10s. Od., depending on 
type and specifications. 

Circle 1 for further details. 


Accelerometer 

TecHNicAL CERAMICS Ltp. has introduced a new 
accelerometer, Type G 170, for vibration tests in a wide 
range of applications. Particular uses of this accelero- 
meter are in the aircraft and automotive industries and 
in the development of shockproof packaging techniques. 
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A special feature is its light weight of 5 g which 
enables it to be used for testing component parts as 


well as complete assemblies. It is } in. long and } in. 
diameter, and is fitted with a sub-miniature coaxial 
connector. The G 170 will operate over a frequency 
range from 5 c/s to 3-5 ke/s, and will measure shock and 
vibration in the range 0-1 to 400 g. Operating tempera- 
ture is —40 to +80°C and the units are fully sealed to 
withstand conditions of high humidity. 

The accelerometer uses a bender-type transducer to 
give maximum sensitivity in a coaxial direction with 
minimum sensitivity in other directions. A high self- 
capacitance has been achieved, which enables measure- 
ment to be made at low frequencies using a cathode 
follower unit. 

Circle 2 for further details. 


Pressure Transducer 

COUTANT announce the first in their range of pressure 
transducers, designed primarily for industrial applica- 
tion. The Model CP.12 is a miniaturised version. 

Although firstly manufactured for the hydraulic 

engineer, it has since been proved in the aircraft and 
other industries requiring a small reliable and robust 
transducer. Among many of its features are: 

(1) the large electrical output which is suitable for 
display directly onto a meter, oscilloscope or 
valve voltmeter 

(2 low hysteresis which under many applications 
is not measurable. 

Pressure range: 0-8,000 Ib/in? 
Output: 1 volt at 5,000 Ib/in® 
Operating Teriperature: 85 or 105°C 
Terminal Linearity: 1-5% 


Hysteresis : better than 0-25%, Dynamic 
1-5, Static 
Size: ? in. diameter 13 in. long 
including connector 
Price: £20. Delivery: Four weeks. 


Circle 3 for further details. 


Selector Switch 

THE Class 9001 Type TS selector switch is an oil-tight 

switch equipped with an operator, the physical dimen- 

sions of which allow easy operation by operators 

wearing gloves. It is available from Square D Ltd. 
Circle 4 for further details. 
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Fuel Element Tester 


AN instrument for testing fuel elements for nuclear 
reactors has just been produced by 20th Century 
Electronics Ltd. 

The unit consists of a mass spectrometer leak 
detector together with an auxiliary pumping unit 
which is connected to an enclosure for testing single 
fuel elements. The technique employed is as follows: 

The fuel element is internally filled with helium at 
reduced pressure. In carrying out the leak tests the 
fuel element is loaded into the enclosure and the 
enclosure is evacuated to a pressure of 10°° mm of 
mercury using the auxiliary pumping system. The 
enclosure is isolated from the pumping system for a 
period and is then connected to the mass spectrometer 
leak detector tuned to the helium peak to measure the 
pressure rise over a period of time. 

A calibrated leak is supplied for setting up the instru- 
ment sensitivity and the complete operation of testing 
a fuel element takes only ten minutes. The instrument 
shown in the photograph is for the testing of individual 
fuel elements, but the pumping system is capable of 
sampling volumes up to 300 litres, and the unit can be 
attached to manifolds of testing enclosures for batch 
production. 

The complete instrument is ideal for either laboratory 
requirements or for batch testing systems, and the 
first production model has recently been exported to 
Japan. 

Circle 5 for further details. 


Wiring and Component Mounts 

A NEW range of Sealectro “‘ Press-fit "’ one-piece p.t.f.e. 
insulated stand-offs, terminals, feed-throughs, and 
turret-type anchor points is available from Sealectro. 
The range is designed for use in chassis of approxi- 
mately 0-048 in. thick and provides greater rigidity for 
assembly convenience and_ increased equipment 
reliability. 

The new range of “ Press-fit ’’ terminals requires a 
slightly larger mounting hole for the p.t.f.e. body. The 
metal stud running through the body is of heavier 
design than normally used. The resulting installation 
provides far greater mechanical stability for both 
wiring and component mounting. 

Circle 6 for further details. 


Ganged Capacitor 
THE PLEesseEy Co. LtTp. is now marketing a new two 
gang capacitor, Type 28, intended for those radio 
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Wiring and component mounts 


q Fuel element tester 







Two gang capacitor 


receivers demanding a high performance tuning unit. 

The rigid style of frame ensures freedom from low- 
frequency microphony and the rigid rotor assembly and 
widely-spaced vanes in the oscillator section give 
freedom from vane microphony. The capacitance 
swings are ample for all wave ranges and are very 
suitable for the full shortwave band without padding 
correction. A high order of capacitance matching 
accuracy between the two sections enables the receiver 
designer to provide tuned circuits with a negligible loss 
due to any mis-matching between r.f. and oscillator 
sections. 

An internal gear drive can be fitted, standard ratios 
being 3 to 1, 6 to 1 and 8 to 1. 

Circle 7 for further details. 


Continuous Digestor Unit 

AN instrumental system of continuous automatic 
chemical analysis, known as a continuous digestor unit, 
which permits automatic analysis of nitrogenous 
compounds with a degree of reliability and reproduci- 
bility unobtainable by conventional methods, is 
now available for use with the Technicon AutoAnalyzer. 

The classic Kjeldahl procedure consists of the 
introduction of a sample into a suitable flask with an 
appropriate digestive solution, prolonged boiling of the 
organic matter to oxidise the carbon and hydrogen 
with reduction of the sulphuric acid to sulphur dioxide, 
and subsequent reduction of the nitrogenous matter to 
ammonia. The procedure requires considerable 
manipulative operations in order to arrive at a quanti- 
tative answer. In addition, large laboratory space is 
required for the equipment involved. 

The new Technicon system, applicable to both 
reductive and oxidative types of digestion, completely 
eliminates the traditional stumbling block to auto- 
mating Kjeldahls and similar digestion-requiring 
procedures. No longer is it necessary to provide for a 
suitable time lag to enable such phases of the process as 
reduction and oxidation to occur. Additionally, it 
eliminates the need for isolating each phase in the 
digestive procedure from the previous phase and from 
newly-introduced sample material just beginning the 
digestive process. Equally important is the fact that 
it handles the work with equipment occupying but 4 
fraction of the space required for conventional methods. 

Integrated with the Technicon AutoAnalyzer, the 
new unit provides permanent recorded results on 4 
graphed readout. The multiple proportioning pumps 
in the AutoAnalyzer are used to continuously supply 
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digestion mixtures to the digestor, to present the 
sample continuously or intermittently and, in the 
final stages, to remove an aliquot of the digested 
product for final mensuration and recording. 

The digestor vessel is a glass Pyrex tube with helical 
indentations. It has an overall length of 31 inches and 
a diameter of 2 inches. By rotation of the tube, liquid 
introduced at one extremity is conveyed in individual 
puddles or segments to the other extremity. Both 
extremities of the tube are slightly tapered to prevent 
condensed moisture from dropping off the end of the 
tube. 

The entire unit is fitted within a hemispherical type 
furnace where variable-speed rotation is achieved 
through wheels driven by a variable geared motor. 
The method permits adjustment of the speed of rotation 
and thus of the duration of the digestion phase. The 
faster the tube is rotated, the shorter the time allotted 
to the digestion of the specimen. An electronic-type 
temperature control and indicator permits heat 
adjustment from room temperature to approximately 
700°C, an important additional factor in providing a 
control method for the length of the digestion period. 

On emergence from the digestion vessel, the excess 
fluid is removed and sent to waste, fumes and water 
vapour are aspirated and exhausted, and the highly 
concentrated digestion is diluted, cooled and aspirated. 

In the final step, the fully digested and prepared 
material is introduced into the AutoAnalyzer for 
analysis and permanent recording of the results on a 
graphed readout. The entire process is automatic 
with no human manipulation required. 

Circle 8 for further details. 


Spring Material 


JOHNSON MATTHEY & Co. LTD. announce the develop- - 


ment of Mallory 53, a nickel-silicon-copper alloy that 
fulfils the need for a spring material with mechanical 
properties at least equal to those of the conventional 
phosphor bronzes and brasses, but with appreciably 
higher electrical conductivity. 

Because of the exceptionally high electrical con- 
ductivity of the alloy, 40-45% I.A.C.S., it is possible 
for springs of small section to carry appreciably larger 
currents when made in Mallory 53 alloy than when 
made in phosphor bronze. Advantage can be taken of 
this characteristic to increase the current rating of 
existing designs of springs. 

All spring forming operations can be applied to 
Mallory 53 after heat treatment and hence the alloy is 
supplied in the precipitation hardened condition 
requiring no further heat treatment by the user. 

Circle 9 for further details. 


Display Oscilloscope 

A NEw oscilloscope introduced by Airmec is designed 
for use primarily as an instructional and demonstration 
instrument for displaying low frequency (0 to 10 kc/s) 
waveforms. A 17-inch cathode ray tube is fitted, 
having a brilliant orange trace with a long afterglow 
effective up to approximately 30 seconds in normal 
room lighting. The full area of the screen is usable and 
the display is clearly visible from the greatest distances 
normally encountered in classrooms. 


Juty 1961 


The instrument consists basically of the c.r.t. and its 
controls, together with X and Y amplifiers having 
input terminals on the front panel. Two additional 
units, a timebase generator and a beam_ switch 
unit, are built in and feed the X and Y amplifiers 
through quick-release links between the front panel 
terminals. 

The timebase generator provides sweep speeds 
continuously variable from one second to one milli- 
second and is synchronised internally from the Y1 
input channel in the beam switch unit. 

The beam switch unit incorporates four Y pre- 
amplifiers, each with its own gain and shift controls and 
a coaxial input terminal on the front panel. It may 
be set to give a 1, 2, or 4-trace display, enabling 
up to four related waveforms to be shown on the screen 
at once. 

The instrument is normally used with its own time- 
base generator in operation, but this may be quickly 
disconnected by removing the front panel links. 
External signals may then be applied directly to the 
X amplifier for generating Lissajous figures, and if 
required four such figures may be displayed at once by 
using the beam switch unit. 

Circle 10 for further details. 


Stabilised Power Supply 

A NEW 30 V, 3 A, fully transistorised power supply unit 
has been developed by Rotax Ltd. One of its features 
is a filter circuit which enables the number of transistors 
used to be kept to a minimum, resulting in greater 
simplicity and overall reliability. The stabilised 
voltage output is variable from zero to maximum, 
overall stability factor 1: 1,200, and d.c. resistance less 
than 0-01 ohm. Adjustable overload protection is 
provided. 

Circle 11 for further details. 


Limit Switches 
SQguaRE D LTD. announce important additions to their 
Class 9007 Type AW oil type limit switch range. 

The first is an adjustable length roller arm, adjustable 
in length from 1 in. to 4 in. The use of this arm will 
eliminate wasteful setting up modifications and 
conserve design labour. 

The second addition is a roller arm infinitely adjust- 
able through 360°. The arm can be adjusted to any 
angular position by rotating the knurled adjusting 
micrometer dial on the spindle of the arm. A graduated 
scale on the spindle is clearly marked in 20° graduations 
for easy setting of the arm position. One complete 
turn of the micrometer dial will move the arm through 
20° from one graduation mark to the next A reference 
mark is located on the moving portion of the arm and 
the micrometer dial is provided with a position indica- 
tor. In consequence accurate presetting and subsequent 
adjustment of the arm to any angular position is easily 
accomplished. Arms are available with a § in. dia- 
meter x } in. wide roller and in various lengths from 
3 in. to 3 in. long. 

Rollers on both types of arms can be changed from 
outside to inside positions without the use of additional 
parts. 

Circle 12 for further details. 
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Anti-corrosion and Anti-moisture Treatment 
HELLERMANN CRC 2-26 is a simple but effective anti- 
corrosion and anti-moisture treatment for electrical 
and electronic equipment. 

It can penetrate pores, cracks or holes displacing 
absorbed moisture. After driving the moisture out, 
CRC 2-26 forms a film to prevent further contamination. 
This film does not become brittle or crack and is an 
excellent corrosion inhibitor for metallic surfaces. 
CRC 2-26 also has a beneficial lubricating effect on 
moving parts. 

Hellermann CRC 2-26 is supplied in a 16 0z aerosol 
dispenser and can readily be used on the production 
line and takes up very little room in a tool kit. It is 
also available in 1 and 5 gallon cans and 55 gallon drums 
for brushing and immersion. 

Circle 13 for further details. 


Gas Thyratron 
THE 2050-A gas-filled thyratron is of the tetrode type 
and has been specially designed by R.C.A. for use as a 
relay tube in welding-controlled units and in power 
supplies. 
Design features are: 
steep control characteristic (high control ratio) 
essentially independent of ambient temperature 
over a wide range 
relatively high leak-cathode-current rating and 
low heater-power requirements 
low preconduction or gas-leakage currents right up 
to the beginning of conduction. 
Circle 14 for further details. 


Mesa Transistors 

RCA have available 3 high-speed germanium p-n-p 
mesa transistors, the 2N705, 2N720, 2N711. They are 
designed for critical applications in military and com- 
mercial data-processing equipment where exceptional 
stability of characteristics for reliable performance is a 
primary consideration. 

These diffused-base mesa transistors are designed to 
meet the rigorous testing requirements of MIL-S- 
19500B and feature : 

high power-dissipation capability 

at 25°C 

high minimum beta (hye) of 25 

typical alpha-cutoff frequency 

fast switching 

JEDEC TO-18 package. 

Circle 15 for further details. 


150 mW max. 


300 Mc/s 


Miniature Programming Unit 
THE programme timer Type MA2 is the first of a new 
series of precision cam timers to be produced by 
Elcontrol, using snap action microswitches to provide 
control contacts for an automatic sequence. Further 
models with additional facilities are being developed. 
The unit is constructed around a central cam shaft 
consisting of eight independent cams, each of which is 
operating an individual change-over microswitch, via 
a specially designed rapid action cam follower. A 
synchronous motor drives the cam shaft at the speed 
required to provide the necessary cycle time for any 
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Motor programming unit: 
Self-contained motor and gear unit 
Hand reset knurled disc 

Visible dial 

Dust cover 

Gear clutch 

Independent switch adjustment 
Snap action enclosed microswitches 
Removable camshaft 

Lavshaft bearing 


CNTR WON — 


given control sequence. 

The timer has been designed to meet the growing 
demand for a more versatile cam switch particularly 
suited to modern product design and _ production 
techniques. / 

The complete eight stage timer, with eight change- 
over 250 V 5 amp switches, measures 43 « 22 x 3 in. 
including motor and dust cover. 

Each switch, being of the enclosed snap action type, 
may be individually adjusted by set screw allowing the 
trip point to be set with high accuracy for critical 
control. The shortest pulse length is 5° but by adjust- 
ment this may be reduced to as little as 2°. 

A large range of instant start synchronous motors is 
available giving periods of operation from 60 rev/min 
to | rev/min for twenty-four hours. Motors are of very 
robust construction and incorporate felt lubrication 
reservoirs requiring no attention. 

Extended cam switches can be produced to order, 
up to thirty-two individual switches being operated 
from one cam shaft. 

The price of the standard 230 volt 50 cycle, eight cam 
unit complete is £12 10s. Od. each. 

Circle 16 for further details. 
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Universal Bridge 
Tur accuracy of Wayne Kerr’s universal bridge B221 
has now been increased from + 0-25% to + 0-1% over 
all ranges and the accuracy of comparative measure- 
ments is +0-02%. 

The price of the B221 is unchanged. 

With low impedance adaptor 0221, the bridge 
measures inductance from 0-005 wH to 1,000 H, 
capacitance from 0-0002 pF to 5 F and resistance from 
50 nQ to 50,000 MQ. 

Another recent addition to the B221 is the provision 
of connectors for an external source and detector which 
enables the bridge to be operated at any frequency 
between 50 c/s—20 kc/s. 

Circle 17 for further details. 


5-Circuit Carrier Telephone Terminal Equipment 
TMC R4A equipment is a compact self-contained audio 
plus four circuit carrier telephone terminal for use with 
junction radio links. The overall frequency band is 
from 0-3 to 28-3 kc/s and audio circuit bandwidths are 
from 300 to 3,400 c/s. Out-of-band frequency-shift 
signalling, compatible with various methods of local 
signalling, is provided. The equipment may be supplied 
as loose panels, as a set of wired panels linked together 
or self-contained in a portable cabinet. It employs 
plug-in units and this permits considerable flexibility, 
enabling terminals to be sub-equipped for any number 
of simplex or duplex channels, with or without provi- 
sion for signalling. The construction of the R4A 
provides easy access to individual units and reduces 
maintenance time to a minimum. 

Energisation may be from either a.c. mains or battery 


supplies and tratisistor circuitry ensures low power . 


consumption. 

The overall channel frequency response is such that 
with two systems (four terminals) connected in tandem 
through distortionless networks the frequency, 
attenuation response is within the CCITT recom- 
mended limits. 

Points in the transmission circuits are accessible 
through U-links for testing and monitoring purposes. 
A monitor telephone set occupying 1? in. of rackside 
height can be provided as an optional extra. This set 





d-circuit carrier telephone terminal equipment 
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provides listen and speak facilities on the 2-wire audio 
circuits and on service lines. A transmission test set 
and a signalling test set in portable or rack mounting 
form can be provided as optional extras. 

Together the three panel shelves measure 20 « 103 
8} in. (50-75 x 26-7 « 21 cm) and weigh 65 lb (2-92 kg). 
Channel 

bandwidth 
Overall 

bandwidth 
Impedance: 

to radio 

to audio 


300 to 3 400 c/s 
0-3 to 28-3 ke/s 


600 ohms (unbalance) 
600 ohms (balanced) 


Levels: 
Audio 4W 
input i 14 to 0 dBm 
Audio 4 W 
output ae -4to + 3dBm 
to radio 
transmitter 37 dBm 
from radio 
receiver ses 8 dBm 
Signalling 
frequency 4,300 c/s quiescent condition 
Signalling 
deviation —180 c/s 
Carrier 
frequencies 12 and 24 kc/s 


Frequency stability better than | 2 c/s with 10°, 

supply voltage 

Noise (referred to point 
of zero relative level) 

Ambient temperature 
range - Sto e’c 

Power consumption 10 VA approx. 


Circle 18 for further details. 


less than 1-5 mV emf weighted 


Metal Film Potentiometer 

A NEw type of small electronic component developed 
by Short Brothers & Harland Ltd. for use in the 
guidance system of the Seacat guided missile incor- 
porates a metal film deposition process which is to be 
used under licence by Miniature Electronic Components 
Ltd., of Woking. 

This component, a metal film potentiometer forming 
part of a cordite-driven displacement gyroscope, gives 
better performance than conventional instruments of 
its type. 

The conventional type of potentiometer was found 
unsuitable for the high degree of miniaturisation 
required in the Seacat missile. There are limits to the 
fineness of a resistance wire. Another disadvantage is 
that since the resistance wire is usually coiled, the 
wiper passing along it must proceed in a series of 
jumps; thus the wire can be tapped only at a series 
of given points. 

To overcome these problems, Shorts Precision 
Engineering Division developed a potentiometer in 
which the resistance wire is replaced by a very fine film 
of metal. This film is less than one millionth of an inch 
in thickness and is deposited on a special high tempera- 
ture ceramic by high vacuum technique. 

The ceramic to be coated is positioned at the top of 
the vacuum chamber and is suitably masked to cover 
areas on which no film is required. <A_ small 
piece of metal—usually nickel chromium— is placed on 
a heating coil and vaporised at a temperature of about 
2,500°C. The cloud of metallic vapour rises and 
condenses on the exposed areas of ceramic in the form 
of a thin, perfectly smooth film. 
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The film gives great resistance to the passage of 
electricity because of its extreme thinness and thus 
permits the manufacture of very small potentiometers. 
The metal film potentiometer also possesses “‘ infinite 
resolution ’’, since the wiper touches all points along the 
length of the resistance in a perfectly smooth progres- 
sion. In missile servo mechanisms, where the full 


travel of the wiper may be only a small fraction of an 
inch, infinite resolution is of great value. 
Circle 19 for further details. 





Batch Air-O-Line unit 


Pneumatic Control System for Batch Processes 
A TWO-TERM pneumatic process control unit for use on 
batch processes has been developed by Honeywell 
Controls Ltd. 

Designed to counteract ‘‘ overshoot ”’ on start-up, it 
is known as the Batch Air-O-Line and is suitable for 
use with electronic strip chart recorders and pressure 
gauges. 

With existing proportional-plus-reset pneumatic 
control devices, when the recording pen is outside the 
proportional band, accumulation of air in the system 
during the shut-down procedure will cause overshoot 
on start-up. This gives rise to delays in processing and 
endangers quality. The Batch Air-O-Line will reduce 
or prevent overshoot by automatically discharging 
accumulated air when the pen moves out of the 
proportional band. 

When the process is shut down, the controller output 
increases. When it reaches 15 lIb/in? a bleed valve 
opens to exhaust the accumulated air and the pro- 
portional band is simultaneously shifted downscale by 
blocking off the reset chamber. The controller output 
thus stays saturated during shut-down. 

On restart of the process, the reset chamber exhaust 
is shut and air returns to the reset chamber, reducing 
the controller output. The proportional band gradually 
shifts upwards and set point is reached without the 
usual cycling. 

It is emphasised that the new technique does not 
slow the response of the process; the approach to the set 
point is simply made more gradual on start-up. Nor- 
mal process control remains unaffected subsequently. 

Circle 20 for further details. 
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Germanium Alloy-diffused Mesa Transistors 
TEXAS INSTRUMENTS has today extended its range of 
transistors with three new germanium alloy-diffused 
mesa transistors, specially designed for operation in 
high frequency amplifiers and fast switching circuits. 
Each device type is characterised to facilitate 
circuit design covering the following applications: 


2G401—high gain i.f. amplifier at 465 kc/s and 
10 Mc/s 
2G402—-v.h.f. amplifier at 100 Mc/s 


2G403—logic and arithmetic circuits operating at 
clock rates of 10 Mc/s. 

To ensure high reliability under extreme environ- 
mental conditions these transistors are hermetically 
enclosed in an all-welded JEDEC To-5 package. Wide 
lead spacing permits automatic insertion on printed 
boards in production equipment. 

The alloy-diffused mesa technique optimises the 
performance achieved in currently available devices 
ensuring low leakage currents, improved high fre- 
quency operation, good bottoming characteristics and 
increased power dissipation. These features combined 
in a single device are particularly advantageous in 
reducing circuit complexity and in relieving the designer 
of the need for unnecessary adaptation of circuit to 
achieve optimum performance. 


Absolute Maximum Ratings (Tamb = 25°C) Types 2G401 Type 2G403 
and 
2G402 
Ves Collector-base voltage (common 
base circuit) 20 V 40 V 
Ver Collector-emitter voltage 
*(common-emitter circuit) 20V —40 V (reverse bias) 
I, Collector current (peak or d.c.) 10 mA 25 mA 
Ves Reverse base-emitter voltage . 
(mean or d.c.) -1V 1V 
Iep(pk) Peak reverse emitter-base current 1 mA ImA 
Ptot Total device dissipation 100 mW 100 mW 
Tamb Ambient temperature range -55 to +75°C —55 to + 75°C 
Rb 
* With < 100 and Re > 200 ohms 
Re 


Circle 21 for further details. 


Zone-refined Tellurium 
JouNson MATTHEY are now producing zone-refined 
tellurium of high purity. The total metallic impurity 
content, excluding selenium, is less than 5 p.p.m. and is 
normally in the region of 1 p.p.m. The selenium 
content does not exceed 5 p.p.m. 

Johnson Matthey tellurium is supplied as_half- 
round bar approximately 1 in. x 3 in. 

Circle 22 for further details. 


Rare Earth Metals 

JoHNsON MATTHEY are now able to supply scandium, 
yttrium, and most of the fourteen rare earth metals in 
sheet form in thicknesses down to 0-001 inch and with a 
maximum width of three inches. The sheet is available 
either cold worked or annealed. 

This is the latest development in the company’s 
production of the metals of this group, which have 
previously been available as ingots and in some cases 
as wire of diameters down to 0-02 inch. 

Circle 23 for further detauls. 
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Magnetic Separator 

Rapti) MAGNETIC LTD. have available a new range of 
Anpox 5 permanent magnet pulleys for extracting 
tramp iron from processed materials. The unit 
includes magnets made of anisotropic barium ferrite 
ceramic material, whose coercivity permits a radial 
pole construction as distinct from the axial disposition 
adopted with Alcomax magnets. 

The superior field intensities so produced are equiva- 
lent to those of electromagnetic designs, with flux 
distribution patterned to conform to the burden 
contour on the belt conveyor. Highest intensity occurs 
at the centre of the conveyor where burden depth is 
greatest. 

The pulleys are available in a range of sizes from 
12 in. to 24 in. diameter for any belt width. 

Circle 24 for further details. 


Sub-miniature Lamp 

A NEW 6-volt sub-miniature lamp for electronic 
and aeronautic applications is being marketed by 
the Special Products Division of Thorn Electrical 
Industries Ltd. 

The lamp has a long life—well in excess of 10,000 
hours. When derated to 5 volts, life expectancy is 
over 60,000 hours. 

Capped and wire-ended versions are available and a 
lampholder has been designed to take full advantage of 
the small size of the capped version. For many 
applications the lamp may be wired direct to a group 
board or printed circuit. 

The wire-ended lamp (L.1012) measures 0-218 in. 
long and 0-139 in. in diameter, and the overall dimen- 
sions of the capped lamp (L.1015) are 0-370 in. long 
and 0-182 in. in diameter. 

Circle 25 for further details. 
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Water Meter 

A NEw water meter is now available from Parkinson 
Cowan Measurement. Known as the Type 44, this 
compact meter has been fully tried throughout the 
world and has recorded more than 5,000,000 gallons 
under difficult water conditions. 

As a result of investigations, all components of the 
Type 44 are made of materials selected specifically for 
their individual functions and are a successful combina- 
tion of high mechanical strength with strong resistance 
to all forms of bacteriological and hygroscopic 
deterioration. 

For instance, the measuring chamber is made of a 
precision moulded polyamide material which does not 
corrode and inhibits deposition. The chamber is 
protected from the abrasive effects of foreign matter 
by means of a filter, having a fine mesh and yet a large 
enough filtering area to minimise head-loss. All gears 
and pinions are made of a polyamide plastic and their 
stainless steel spindles run in self-lubricating bearings. 

The two part screwed gun-metal casing, in conjunc- 
tion with the absence of screws in the assembly of the 
Type 44 meter, means that components can be re- 
placed, if necessary, without using tools of any kind. 
The use of gun-metal castings for the body gives maxi- 
mum protection against corrosion by dezincification. 

Available in the } in. size with either wet or dry dial, 
the dry dial version being supplied with centre pointer 
or direct reading index, the new meter can handle 
without loss of accuracy flows of 400 gal/h at 10 ft 
head loss continuously for 24 hours a day. At flow 
rates as low as 5 gal/h the accuracy is guaranteed to 
within + 2%. 

The Type 44 is hydrostatically tested to 300 |b/in? 
and can sustain continuous working pressures of up to 
150 Ib/in?. 

Circle 26 for further details. 























Potentiometer/Voltmeter 
To obtain greater accuracy in the commissioning of 
cathodic protection installations, and also for testing 
the output of magnesium and zinc anodes used in 
galvanic protection installations MAPEL have introduced 
a combined potentiometer/voltmeter with zero resist- 
ance ammeter ranges. Most meters used for measuring 
output of galvanic anodes provide false readings 
because they set up a resistance when connected into 
the circuit. When removed the voltage increases, 
which results in a shortened anode life and an inaccurate 
assessment of the cathodic protection installation. 
The new MAPEL meter overcomes this difficulty and 
records accurately the current actually flowing in the 
anode circuit under normal conditions. Also, for 
measuring pipe-to-soil potentials with a half cell, 
potentiometer/voltmeter has been included so as not to 
drain any current when measuring from the half cell, 
and again give a false reading. The meter has been 
specifically designed to incorporate potentiometer and 
zero resistance ammeter with one movement only. 
The meter has circuits as follows: 
1. High resistance voltmeter with full-scale deflec- 
tion of 10OmV,1V,5V, 10 V, 50 V. 

2. Potentiometer/voltmeter with an internal battery 
which enables potentiometric readings in the 
100 mV, 1 V, and 5 V ranges to be made. 

3. Zero resistance ammeter with ranges of 50 pA, 
10 mA, 0-1 A and 1 A. 

4. Normal ammeter ranges with full-scale deflection 

of 50 pA, 10 mA, 0-1 A, 1 Aand 5A. 

The unit is contained in a wooden case measuring 
approximately 14 x 12 x 7 in. and is fitted with 
rubber pads on the bottom and a handle for carrying. 

Circle 27 for further details. 


Integrating Tachometer 

A sizE 15 integrating motor tachometer, Type 105P2Y, 
introduced by the Ketay Department, Norden Division 
of United Aircraft Corporation, is now available in the 
U.K. through Ketay Ltd. 

This tachometer has high output-to-null voltage 
ratios and accurate performance over the extended 
temperature range —55 to 80°C. 

Another valuable feature is the instantaneous 
response attainable since no warm-up time is required 
at any temperature within the operating range. The 
unit uses no heating elements, mechanical thermostats, 
amplifiers or external heat sources and, as a result, has 
the advantages of increased life, low weight and re- 
duced power drain on the overall system. 


Circle 28 for further details. 


Miniature D.C. Relay 
B. & R. Retays Ltp. have just gone into production 
with a new relay which is the smallest in their range. 

Styled the B.14, this inexpensive relay measures 
1 = 415 x 1,5, in. and weighs 1 oz. 

The 'B.14 Se a maximum of one changeover silver 
or silver cadmium oxide contact, and the common 
contact is connected to the relay frame. The contact 
gap is 0-015 in. and the contact pressure is 8 grammes 
minimum. Nominal operating power is 100 milliwatts 
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although the relay will operate at 80°% of this figure. 
The operating time at maximum power is 3 milli- 
seconds. 


Circle 29 for further details. 


Protected Plug-in Relays 

FOLLOWING the increased demand for plug-in versions 
of relays, B. & R. have recently developed two modified 
versions of their standard MO1 and M51 models. The 
MO1/P, which is the d.c. operated type, and the 
M51/P, which is its a.c. counterpart, are fitted with 
a protective cover for use in dust or particle laden air. 
The MO1/PS and M51/PS are fitted with hermetically 
sealed covers, which is of particular interest where 
heavily polluted atmospheres are experienced, such as 
corrosive acid fumes. Both these relays have 
obvious applications in control systems for chemical 
and textile processes, together with many other 
industries where air cannot in all instances be kept 
clean. All four relays are mounted on octal type 
plugs with 8—14 pins, depending on contact require- 
ments. These types measure some 2} in. high, by 
about 14 x 2}in. across. The weight is 3 oz. 

Circle 30 for further details. 


Infra-red Scanning Systems 

MANUFACTURED by the Radiation Electronics Corpora- 
tion, and available in this country through West 
Instrument Ltd., THERMOPAN infra-red scanning 
systems remotely and rapidly scan an extensive area 
and present a visual image of the observed temperature 
pattern. 

Basically, there are two types of equipment: the 
Model TP-2 for line scanning only and the Model 
TPA-5 for area or line scanning. The TPA-5, which 
uses a cooled infra-red detector, is generally required 
for scanning targets at about room temperatures but 
may also be used for warmer subjects being scanned at 
higher line rates. The output signals of both models is 
10 millivolts, full scale, so that an oscilloscope or high- 
speed recorder may be used to display or record 
signals. 

On the TP-2, a linear scanner which produces a 
‘temperature profile ’’ over a narrow strip, line rates 
may be selected from several seconds per line to 2,000 
lines per second, according to the application. The 
TPA-5, for area scanning, consists of a scanning section, 
radiation thermometer and display equipment. The 
scanning section comprises a single plane mirror which 
is mechanically driven to scan rapidly in a vertical 
direction and more slowly in a horizontal direction, 
thereby generating a rectangular pattern similar to 
that of a television pattern. 

Circle 31 for further details. 


Elapsed Time Indicators 

ELECTRO-MECHANICAL elapsed time indicators weighing 
about 14 ounces each are available from Aeromaritime 
Ltd. These miniature “electro clocks” record the 
precise operating time of electronic equipment and 
instrument systems, and are ideal for airborne systems 
and missile ground support applications, though their 
use for many other purposes can readily be visualised. 
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Elapsed time indicators 


The need for elapsed time indicators of this standard 
has arisen as reliability requirements for complex 
equipment have received more and more exact defini- 
tion in terms of operating time; elapsed operating 
times are used as the basis for maintenance and 
replacement schedules, and it has been proved that by 
basing such schedules on the true elapsed time, rather 
than on a cautious underestimate, the cost of spares 
and routine replacements can be reduced by as much 
as 50%. This saving during the lifetime of a complex 
apparatus repays the cost of the time indicator used 
many times over. Moreover, due to the extent to which 
miniaturisation has been achieved, the indicators can 
be used at little sacrifice in applications where space, 
weight and power are at a premium. 

The indicators have either a dial or digital read-out, 
and will record up to 1,000 hours, though units for other 
time ranges are available. 
shape, with a diameter of 0-680 in. and length 1-42 in. 
(dial type) or 1-76 in. (digital type). Operation is by a 
synchronous electric motor and gear train available for 
single-phase, 400 cycles, 115 volt or 26 volt ; there is also 
a 28 volt d.c. model. Power consumption is 1 watt. 

Environmental standards provide for vibration up to 
20g, 10—2,000 c/s, with temperature limits of —65 to 
250°F. All shafts rotating at over 5 rev/min have 
sapphire bearings; these have been tested at five times 
normal speed for three times normal life, with no 
measurable wear. The units are filled with an inert 
atmosphere to prevent deterioration by moisture, and 
are hermetically sealed. All coils are encapsulated in 
epoxy resin for total protection, and no shorting to 
earth occurs under operation within the specification 
conditions. The dial type is fitted with white hands 
and a black dial-face, and is readable to within 0-1%. 

A similar unit is the events indicator, which will 
count up to 1,000 circuit activations, each as brief as 
0-5 seconds in duration. 

Circle 32 for further details. 


“Thermodot ” Radiation Thermometers 

A RANGE of radiation thermometers under the trade 
name THERMODOT will be available in the United 
Kingdom and Eire, through West Instrument Ltd. 
Basically, the distinction is between high precision 
models for research and development and other types 
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They are of cylindrical - 


for constant production use. They are being widely 
used in America wherever it is necessary to measure 
temperature without physical contact. 

Both types operate on the response of an infra-red 
detector which generates a signal voltage accurately 
proportional to the radiation density. 

In the case of the Model TD-1, an optical chopper is 
used which may be stopped and transient phenomena 
as brief as 10 microseconds in duration may be ob- 
served, measured and recorded. With the Model 
TD-3, specifically designed for industrial use, the instru- 
ment is normally supplied with an indicator and 
indicating controller or recording potentiometer. The 
power supply is panel mounted and may be located 
some distance from the optical head. 

Versatility is a marked characteristic of this equip- 
ment: the TD-1 will function from 100°F and the 
industrial TD-3 from 180°F. 

Circle 33 for further details. 


Pre-packaged Alarm Unit 

WHEN instruments are installed, indication is usually 
required on a central control panel, and it is with this 
fact in mind that the “ Add-on ”’ alarm unit has been 
designed by Thomas Industrial Automation Ltd. 

This unit can be supplied for either one, two or 
multipoint alarm systems, and, as its name implies, any 
number of these units can be added together to form a 
complete indicating system. They can be used with 
any form of instrumentation, for instance, temperature 
controllers, humidity controllers, pressure and level 
devices, etc., in fact any instrument which is capable of 
closing a pair of relay contacts when the danger condi- 
tion is reached. 

The single point system incorporates two signal 
lamps, one of which shows the safe condition. As soon 
as the danger condition is detected this safe lamp will 
be extinguished, and the danger lamp will be illumi- 
nated. If required an external flasher unit can be added 
which will operate only on the danger signal. At the 
same time as the danger lamp is illuminated an audible 
alarm would sound, and by the operation of a cancel 
alarm button the audible alarm would be silenced and 
the visual signal would change from a flashing to a 
permanent illumination. 

The two point alarm system contains three signal 
lamps and works generally as described above, except 
that the safe signal lamp will be extinguished when 
either of the danger signal lamps is illuminated. 

One of the unique features of this unit is that no 
matter how many units are added together only one 
audible alarm and one cancellation button are required. 
The rear of each unit is fitted with a connecting plug 
for inter-connection to adjacent units and to mains and 
external control circuits. It is complete with its own 
interlocking relays, utilises low voltage signal lamps 
for long life, and is fitted with a dustproof cover. 
Audible alarms of any type, flasher units and cancel 
alarm buttons can be supplied for use with these units. 

The unit is designed for flange mounting on to 
existing or new panels. It is 3 in. wide by 6} in. high, 
and the front panel is made of cadmium plate mild 
steel faced with Traffolyte, which can be engraved to 
customers’ requirements. 
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Multipoint units can be supplied in wall-mounting 
cases of first-grade industrial finish. 
The price of the “‘ Add-on ”’ alarm unit is as follows: 
Single point £17 19s. 6d. 
Two point £21 19s. 6d. 
Cancellation button and audible alarm extra. 
Delivery of these units is immediate. 
Circle 34 for further details. 


Multiple Level Controllers 

To meet the growing demand for multiple level control 
panels at reasonable cost Elcontrol Ltd. have now 
produced a new double level control chassis which 
gives the same performance as the LR3, but which is 
smaller and can be readily supplied in multiple assemb- 
lies for comprehensive level control schemes. 

This new LR8 unit is available in standard multiple 
assemblies to provide up to twelve separate level 
control or alarm stages, in steps of two—1.e. complete 
control cabinets are available for 2, 4, 6, 8, 10, or 12 
controls. Larger numbers can easily be catered for by 
using two or more of the standard multiples, or alter- 
natively special multiple cabinets can be supplied to 
order. 

This new series offers the following advantages: 


(a) Reduction in panel size 

(b) Reduction in site wiring, since all interconnec- 
tion is provided within the unit 

(c) Testing and fault-finding made easy, as all 
external connections are made on one common 
terminal board 

(d) Individual chassis easily replaced if necessary. 


The basic unit is the LR8/2 chassis. This consists of 
a normal valve amplifier circuit assembled on a metal 
chassis, embodying its own transformer and power 
pack, and suitable for controlling the levels between 
two separate pairs of probes or for giving level alarm 
at two independent liquid levels. The principle of 
operation is the same as that of the existing range of 
units; the sensitivity is fixed and the mode of operation 
(A or B) is pre-wired at the works. It is therefore 
necessary to specify the mode when ordering. 

The LR8 series of level controls are for use with any 
of the range of probe fittings, for open or pressurised 
vessels supplied by Elcontrol Ltd. 


No. of Case 
Unit Stages No. Dimensions Price 
L.18/2 2 11 75 «x 6 x 5}$ in. Projection £18 
LIR8/4 4 24 173 x 93 4}; in. Projection £32 
LIKS8/6 6 23 223 18} 5} in. Projection £45 
LIK8/3 8 23 Do. (Note: All these cases {56 
LARS8/1) 10 23 Do. are of sheet steel, £67 
1.18/12 12 23 Do. dust-proof and stove £78 


enamelled grey). 
Carriage and packing extra at cost 


Circle 35 for further details. 


Test Equipment for Magnetic Systems 
Tus equipment manufactured by Rese Engineering 
Inc., Philadelphia, has been developed for testing 
magnetic cores and memory systems. It is now 
available in the United Kingdom through Scientific 
Furnishings Ltd. 

The equipment ranges from low cost manually 
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operated units to completely automatic testers ‘or 
cores, memory planes and entire computer memory 
systems. 

The manual units include test jigs to facilitate 
laboratory testing of miniature ferrite cores and multi- 
apertured magnetic memory devices; high amplitude 
ultra-short pulse generators of variable frequency, 
jitter-free pulses with rise times of less than 5 nanosecs 
and amplitudes of up to 4 amp; and a precision voltage/ 
current calibrator which provides a_ reference for 
oscilloscope analysis of d.c. or v.h.f. waveforms with an 
accuracy of 0-1°% over a range of 1 mV to 200 volts and 
a bandwidth of 100 Mc/s. 

The automatic equipment high speed 
mechanical memory core handlers with “ accept ’’ and 
reject ’’ grading facilities; programmed nanosecond 
current pulse generators; automatic memory plane 
testers which scan and test individual cores according 
to a preset programme, indicating faulty performance 
by digital presentation of the X-Y co-ordinates of the 
core (i.e. column and row). The memory system 
exerciser is an automatic high-speed digital computer 
simulator that tests and evaluates, for a wide range of 
operating parameters, complete memory systems in 
laboratory analysis and production testing. The 
memory exerciser simulates exact computer environ- 
ment for testing, during the development, prototype 
and production stages of coincident-current and word 
organised core, multi-apertured, thin-film and similar 
memories. It is of modular construction. 

The plug-in modules used in the memory exerciser 
form a complete range of 5 Mc/s and 200 ke/s logic blocks 
and are available separately. 

Circle 36 for further details. 


includes 
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Digital System for Process Instruments 
Rotax Ltp. have developed a system for the remote 
indication and recording of data from conventional 
process measuring instruments. The basis of the 
system is analogue to digital conversion at the instru- 
ment shaft without appreciable additional loading of 
the movement. This simple converter is inexpensive 
and can be fitted to pressure gauges and other instru- 
ments, converting them to digital transmitters. 

Transmission’of data readings can be automatic or 
on manual demand, either single or as part of a com- 
plete data logging system. Digital signals and control 
call-up signals are transmitted along two wires only 
and the power used has been kept low enough to satisfy 
Post Office line requirements. 

Circle 37 for further details. 


Resistance Thermometers 

THE RdF St1Kon resistance thermometers are supplied 
with adhesive sensing grids or with grids suitable for 
riveting and cementing. The RdF STRAPON resistance 
thermometer is mounted on a steel strap which is 
suitable for pipes and tubes. 

These thermometers are characterised by _ milli- 
second response and will operate from near absolute 
zero to 2,000°F. 

They are available from West Instrument Ltd. 

Circle 38 for further details. 
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Paint Film Holiday]Detector 

In the case of thin paint films the standard type of high 
voltage detector is not suitable owing to breakdown of 
the thin film, and for this reason MAPEL have developed 
a thin paint film Holiday detector. This instrument 
will very accurately determine pin holes, voids or bare 
spots in a surface coating with a very high electrical 
resistance when such material is brushed or spread on 
to an electrically conductive surface such as steel or 
concrete. 

The MAPEL paint film Holiday detector is not a spark 
detector, and is non-destructive. The applied voltage 
never exceeds 70 volts at any time. A flat sponge 
electrode measuring } * 6 in. damped with clear water 
is the inspection electrode. When a fault is encountered 
in the paint film a small current leaks from the dry cell 
batteries and signals the presence of the fault by 
sounding a buzzer in the detector, together with a 
visual light indication on the unit. The design of the 
sponge electrode makes it possible to penetrate orifices 
and edges (where Holidays are most likely to occur). 
Full inspection is assured because the wet sponge 
provides a continuous liquid film over the coated area. 

The whole unit is extremely light in weight and can 
be easily held in one hand. Two models are available, 
one with a pistol grip handle, and the other with a belt 
attachment which will not hamper the operator’s 
activity on high structures where it is necessary to 
climb. 

Circle 39 for further details. 


Subminiature Silicon Glass Diodes 
A RANGE of new glass diode types is now available 
from International Rectifier Co. (Gt. Britain) Ltd. 

Jepec Types 1N483A to IN488A are high conduc- 
tance types designed to meet military specifications, 
and will give 100 to 200 mA output current at 25 b 
with maximum reverse current of from 0-100 to 0-250 
microamperes at specified test voltage at 25°C. All 
units have an operating temperature range from — 55 
to +200°C, and feature glass-to-metal hermetic sealing 
for ruggedness and optimum reliability. 

These diodes, which require the minimum of space, 
being only 0-110 in. diameter by 0-265 in. long, not 
counting leads, are available with p.i.v.s of 70 to 380 
volts. 


Circle 40 for further details. 


Miniature Silicon Diodes 

A SERIES of miniaturised 750 mA rated diffused junc- 
tion silicon diodes from International Rectifier Co. 
features low reverse current (200 pA) at rated p.i.v., 
surge current rating (50 amp peak, 1 cycle) and low 
forward voltage drop (0-92 volts) at rated current. 

These axial lead diodes are primarily designed for 
industrial and T.V. applications where miniaturisation 
and high power handling capabilities are Tequire d. 

The complete series, designated Types 5A2, 5A4, and 
5A6, provides peak reverse voltage ratings of 200, 400 
and 600 volts, and an operating temperature range 
from -65 to +130°C. An additional capability 
resulting from the new processing techniques is high 
diode mechanical strength. Each junction is encapsu- 
lated in a stable, high temperature non-metallic case, 


1961 


INSTRUMENT PRACTICE 


resulting in a superior environmental seal. Typical 
units measure 0-29 x 0-20 in. (dia.), not counting leads. 
Oversize silver plated copper leads ensure optimum heat 
dissipation. 

Circle 41 for further details. 


Corrosion Measurement 

THE Corrosometer, marketed in Great Britain and the 
Commonwealth by Winston Electronics, Ltd., on 
behalt of the Crest Instrument Co., Santa Fé Springs, 
California, U.S.A., gives a direct reading of the corrosion 
rate in less than a minute. 

The instrument, which can be operated from the 
mains or battery, can measure the corrosion at a 
considerable number of points. 

The probes consist of an exposed specimen of the 
material of which the pipeline, reaction chamber, or 
storage tank or laboratory sample is made, a reference 
specimen and a check specimen. 

The reading from the probe is directly in micro 
inches or centimetres on the meter without removal of 
the specimen, and the Corrosometer may be used for 
all metals and alloys. 

The probe is based on the fact that the electrical 
conductivity of metals is very great, while that of 
non-metals is negligible by comparison. Thus the 
electrical resistance of the metal probe increases as the 
corrosion proceeds on its surface. The resistance ratio 
is then determined between the exposed specimen and a 
companion coated reference specimen made of the same 
metal. 

A third short check specimen, also coated for 
protection, is used to verify the corrosion reading. 
Constant measurement between check and reference 
specimens shows that the protective coatings of the 
probe are intact. The test-point is compared with the 
three probes together. 

The measurement is made while the process is in full 
operation, because once the probe is installed it need 
not be removed since, if the corrosion is carefully 
inhibited, the specimen will remain in place for months 
or even years. 

The Corrosometer itself may be installed in any 
convenient control room, since several hundred feet of 
extension cable may be used between the probes and 
the meter or used as a portable instrument for touring 
the plant or plants and taking readings regularly at 
probe points. 

The Corrosometer is independent of the phase of the 
materials being processed or stored and these may be 
liquids, gases and semi-solids. 

Probes can be constructed for all requirements and 
of all metals and alloys. In shape they can be of wire 
for long range testing, tube for short range testing 
where rugged construction is necessary, and strip for 
short range and laboratory testing. In size they vary 
from 1 to 80 millimetres thick for both short and long 
range testing. More than fifty alloys are maintained in 
stock to match construction metals. 

The protective coating of the reference specimen can 
be of epoxy resin for low temperature conditions, 
fluorocarbon for medium temperature conditions and 
ceramic for high temperature conditions. The housings 
are of the suspension type for open systems, plug type 
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for closed systems where pressure seal is required with- 
standing over 5,000 Ib/in?. It is possible to retract 
the probe in pressure systems where the probe replace- 
ment may be required without shut down. 

The meter is housed in a lightweight aluminium case 
with rim gasket and is power or battery operated. Its 
sensitivity is such that it will detect one-tenth of a 
microinch penetration of a 1-mil strip. The voltage on 
the probe is only 2 to 10 millivolts. 

Circle 42 for further details. 


Precision Wheatstone Bridge 

A WHEATSTONE bridge from H. Tinsley & Co. Ltd. has 
a special design of rotary switches in the balancing arm 
which permits a precision hitherto obtainable only 
with plug switches. Six decade dials have a total of 
111,111 ohms with least count of 0-1 ohm: a slidewire 
subdivides the 0-1 ohm step. Interchangeable plug 
ratio arms provide self-checking facilities. 

The balancing arm consists of six decades having 
steps of 10,000, 1,000, 100, 10, 1 and 0-1 ohm. The 
0-1 ohm increments are further subdivided by a slide- 
wire which is readable to within 0-001 ohm, thus pro- 
viding a discrimination to the order of 1 part in 108 
when all dials are in use. 

The use of high-grade patented ‘‘ Dual Contact ”’ 
copper switches of generous proportion with two sets 
of brushes make it possible to attain a degree of 
precision measurement comparable with a precision 
plug bridge. Exhaustive tests have shown that varia- 
tion in contact resistance as the switch is moved from 
one position to any other does not exceed 10 microhms. 
The limit of uncertainty of resistance in the balancing 
arm is thus about 0-0001 ohm. 

Each ratio arm comprises resistances of 10,000, 1,000, 
100, 10 and 1 ohms selected by plug switches. Precision 
of adjustment is the same as in the balancing arm. In 
addition even ratio coils are adjusted to equality to a 
higher precision. Variation in plug contact resistance 
is less than 5 microhms. 

The arms are conveniently interchangeable by 
further plug switches providing self-checking facilities. 
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Precision Wheatstone bridge 


Shadomaster projector 


It is well known that there is an inevitable drift in 
the resistance of coils especially during the first year or 
so of use. Although small, the drift may be significant 
in an instrument of this precision. It is recommended 
that the bridge be returned to the factory for checking 
after the first year. As a guide, the expected drift 
during the period is expected not to exceed 10 parts per 
million. 

The Tinsley Type SR4/4500 null-detector with a 50 
ohm suspension is recommended. For the _ highest 
precision and in order to reduce the bridge current, the 
galvanometer-photocell amplifier, thermal compen- 
sating and sensitivity control unit and _ indicating 
galvanometer SS2/45E are preferred. 

Circle 43 for further details. 


Shadomaster Projector 


THE Shadomaster Model BC 1512 true-gauge projector 


has been designed, primarily, for optical gauging 
applications, and is the latest instrument in_ the 
Shadomaster range from Watson, Manasty & Co. Ltd. 

Four double pole, press action switches are fitted, 
the first being’a master switch in the mains circuit with 
red warning light. The remaining three switches are 
in the secondary circuits controlling the profile lamp- 
house and, independently, two surface illumination 
lamphouses (the latter are not shown in the illustration 
but the plug-in points are clearly visible on the front 
face of the projector). 

The Model BC 1512 has a spacious working area for 
the mounting of large gauging blocks and _ fixtures 
The special chart rest has provision for rigid location 
of glass overlay charts of varying sizes and is provided 
with coarse and fine adjustment in both planes. 


Magnifications : 10x, 15x , 20x , 25x , 31-25» 
40, 50x, and 100« 
Screen size: 15 x 12 im. 


174 < 163 in. precision ground 
cast-iron bed-plate with three 
tee-slots , 
Specially designed lamp with 
high intensity output 


Work area: 
Illumination: 
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Accessory 
| interchangeability: 


The projector is collimated to 
the same precision limits and 
standards as the Shadomaster 
Models VMP measuring pro- 
jector, both 2 and 4 in. types, 
and CRP Mk. II. A wide range of 
accessories is, thereby, directly 
interchangeable. 

Repetition optical gauging and 
angular measurement applica- 
tions, diascopically and/or 
episcopically. 

Circle 44 for further details. 


Applications : 


Oscillating Hotplate 

THE simultaneous heating and stirring of liquids at a 
constant temperature for analytical and preparative 
work in industrial, educational and medical research 
and control laboratories can now be achieved quickly 
by the use of the Griffin oscillating hotplate. 

‘The hotplate accommodates twenty-eight 250 ml or 
eighteen 400 ml Griffin beakers, and oscillates in a 
circular orbit of } inch, 216 times a minute. Powdered 
solids can be prevented from settling and dissolve more 
rapidly in solvents, while immiscible liquids are kept in 
intimate contact with each other and can react at a 
reasonable speed. Spattering is eliminated in the 
evaporation of neutral and acid solutions, and partially 
with alkaline solutions. 

The heating is governed by a Simmerstat regulator 
which permits a range of hotplate surface temperatures 
suitable for most heating operations in general analysis 
up to a temperature of 650°F (350°C). 

The hotplate is heated by two steel-sheathed heating 
elements cast in the shape of an extended S. This 
construction results in an even temperature over the 
complete plate surface. 

The oscillator is driven by a gear-reduced motor 
with tropicalised winding and an eccentric driving shaft 
for moving the hotplate. 

The motor is set in a cast-iron base and stands on 
tubber feet. The weight of the base and the friction 
between the rubber feet and the bench top prevents 
creeping. 

The hotplate rating is 2,000 watts at 240 volts. 

Circle 45 for further details. 


Mixing Cycle Controller 
Linpars AUTOMATION Ltp. have recently received a 
contract for a fully automatic mixing cycle controller. 
The equipment, which is entirely of their own design, is 
suitable for use in conjunction with a Banbury or 
similar mixer, the complete mixing cycle being pro- 
grammed from a punched card. Function variables, 
such as time and temperature, can be adjusted in 
increments of 5 seconds and 5 degrees respectively and 
quantities of oil in increments of one ‘hundredth of a 
gallon. The sequence of operations is infinitely 
variable. 

The mixing cycles can be changed in a matter of 
seconds, it being merely necessary to select the appropri- 
ate pre-punched card and insert it into the Lindars 
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card reader. This flexibility of operation makes the 
system suitable for use with mixers engaged on small 
batch production, especially where large numbers of 
different compounds are involved. 

Circle 46 for further details. 


Ultragraph Recorder 

DirEcT recording of high speed physical phenomena 
within the frequency range of d.c. to 5,000 c/s is 
possible with the Ultragraph from the ABE Co., of 
Stockholm. 

Up to fourteen independent channels are available 
for recording stress, strain, vibration, oscillation, 
displacement, pressure and temperature changes, or 
other related events capable of conversion to electrical 
voltage. 

Designed for use in research and industry, the instru- 
ment incorporates ultra-sensitive galvanometers, 
measuring only 75 mm by 6-5 mm in diameter, which 
dispense with the need for intermediate amplifiers for 
many applications. 

The Ultragraph employs a high pressure mercury 
vapour lamp, and recordings are made on ultra-violet 
sensitive paper ; no processing is required and the traces 
print out almost immediately. 

Smiths Industrial Division are the sole distributors of 
ABEM recording equipment in the U.K., U.S.A., the 
Commonwealth and certain European territories. 

Circle 47 for further details. 


Work-clamping Devices 

WITH the introduction of a range of hydraulic vice 
jaws and clamping fixtures, designed and manufactured 
by Larrad (Hydrajaws) L td. and distributed in E ngland 
and Wales by Alfred Herbert Ltd., many of the 
limitations imposed by the normal vices and clamps are 
eliminated. 

The Hydrajaws are simply constructed and employ 
the well-known principle of the uniform distribution of 
an applied pressure throughout a liquid. In essence, 
they consist of mild-steel blocks, suitable for inserting 
in the machine vice, and are provided with a series of 
protruding plungers with which the workpiece is 
gripped. The spaces behind the plungers are filled with 
hydraulic oil and are interconnected, thereby enabling 
the plungers to adjust themselves automatically to the 
contour of the workpiece as the vice is being closed, 
and also to exert equal pressures, when the vice is fully 
tightened. In practice it has been found that, in 
addition to applying equal pressures, the clamping 
effort of each plunger, when the vice is only moderately 
tightened, is greatly in excess of that applied by the 
vice alone. 

A range of eight standard Hydrajaws is available 
with a choice of six designs of plunger heads. The 
smaller sizes of Hydrajaws can be supplied with 
matching multiple-vee blocks, suitable for holding a 
number of small components, or with vee-blocks 
having a single horizontal vee. 

Operating on the same principle as the Hydrajaw 
units is a further range of six Hydrajaw clamps, 
resembling in appearance the conventional solid jig- 
and-fixture clamps. The advantage of the Hydrajaw 
clamp is that in place of the normal solid clamping pads 
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there is a row of clamping plungers, again inter- 
connected by hydraulic oil giving fully compensated 
clamping. The use of spherical seatings and washers 
is completely unnecessary with a Hydrajaw clamp. 

A logical development of the vice jaws and clamps 
described above is the design of a series of Hydrajaw 
fixtures. In these the pressure is applied to the fluid 
by means of a screwed master plunger embodied in the 
unit, otherwise the principle is the same, namely that 
of a hydraulically compensated, closed-circuit, multi- 
point clamping unit. Irregularly shaped components 
or a number of small components can thus be held 
by one Hydrajaw clamp actuated by turning a single 
screw. Conventional methods of holding these com- 
ponents with a series of small clamps each having a 
separate clamping screw can now be eliminated and 
considerable reductions in  floor-to-floor times are 
effected. 

Circle 48 for further details. 


Transistorised Photo-electric Equipment 

A NEW Series TPU.1 range of transistorised photo- 
electric equipment is available in alternative versions 
for counting or switching applications from Lancashire 
Dynamo Electronic Products Ltd. 

When used for counting applications, the unit is 
supplied complete with a Series F.43 electromagnetic 
counter, which is energised directly from a transistor 
switch circuit. In this configuration the unit is de- 
signed to operate up to a speed of 1,500 counts per 
minute. Six figure indication gives a total of 999,999 
counts and manual reset facilities are provided. 

In those applications where photo-electric switching 
is required, the unit is supplied with an integrally 
mounted relay having one pair of normally open and 
one pair of normally closed contacts rated at 3 amperes 
at 230 volts a.c. In this configuration the unit is 
suitable for operation at switching rates up to 300 per 
minute. 

When used in conjunction with the standard 8 watt 
remote mounting light source unit, both versions are 
suitable for operation over a range of 25 feet. The 
light source unit obtains its supply directly from the 
photo-electric unit and no additional supplies are 
required. 

The Series TPU.1 range 6f equipment is suitable for 
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Miniature pressure transducer 


operation from 100/115 or 200/250 volts, 50 cycles 
supplies. 
Circle 49 for further details. 


Miniature Pressure Transducer 

A DIFFERENTIAL pressure transducer, measuring only 
x } 4 in., is being produced by New Electronic 
Products Ltd. 

The transducer was developed by the Instrumenta- 
tion Department, Royal Aircraft Establishment, 
Farnborough, for plotting static and dynamic pressures 
on wind tunnel models. It is likely to find applications 
in many fields of investigation and design, owing to 
its very small physical dimensions. 

This new miniature pressure transducer operates on 
the variable capacity principle. Two chambers are 
separated by a diaphragm which deflects under pres- 
sure, varying the capacitance between itself and two 
insulated electrodes. Zero drift is less than 0-15% per 
C; rise time is 15 usec, with a high carrier frequency. 

Two pressure ranges are available, + 4 Ib/in? and 
+ 10 Ib/in?. Others are under development. 

The transducer is used in conjunction with an a.c. 
bridge with close coupled inductance ratio arms, a 
carrier amplifier, and a phase sensitive demodulator. 

The voltage output of + 4-5 V, developed across an 
impedance of 5 k ohms, may be applied to any suitable 
indicator or recorder. 


Circle 50 for further details. 


Twin-filament Indicator Lamp and Lampholders 
A NEw addition to the Thorn range of indicator lamps 
is a twin-filament warning indicator cap which can be 
fitted to any of the standard 3 in. thread lampholder 
bases in this series. 

Two separate filaments are embedded in a translucent 
cap with an opaque divider placed between them. In 
normal use both filaments evenly illuminate the cap, 
but should failure of one filament occur, the lamp will 
remain half-illuminated for warning purposes and at 
the same time indicate the need for lamp replacement. 

Should it be necessary to provide some indication 
of function, characters can be engraved on the flat topof 
the translucent cap, which is rotatable to ensure that 
the figures or letters are upright when the lampholder 
is screwed home. 
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Two shank lengths are provided—one for flush panel 
mounting and the other for use in standard “ Plasteck ”’ 
panels. Cap colours available are red, green, amber 
and ivory. Dimensions are: diameter ? in. overall, 
depth 1,4, in. Depth of the long-shank type is 1,°, in. 

Another addition to the Thorn range is a waterproof 
and pressure-resistant miniature sealed glass lamp- 
holder, designed for heavy-duty use—particularly in 
military equipment such as tanks where it will resist 
shock and impact damage to a high degree. 

The lampholder is designed to meet the requirements 
of Ministry specification DEF 5201, Style LH23, and will 
fit into the panel holes required by that specification. 
The shell of the lampholders is insulated from both 
contacts, and designed for single-aperture mounting. 

Stout tubular terminations with solder buckets 
project through the high temperature seals in the base 
of the lampholder, and give solid, robust connection. 

Indicator and neon indicator caps are available as 
alternative versions of the lamp in a variety of colours. 

Circle 51 for further details. 


Video Target Simulator 

A MOVING video target simulator, manufactured by Ro- 
manco Incorporated of California, will be used by the 
R.A.F. and Government Research Laboratories. It is 
to be marketed in the U.K. by Band K Laboratories Ltd. 

The RP 175 PM is a target simulator designed for 
use with modern precision instrumentation radars and 
fire control radars. 

The equipment features video pulses that may be 
manually positioned, either programmed in range at 
constant velocity, or programmed from an_ initial 
velocity to a final velocity at predetermined accelera- 
tions. To ensure the accuracy of the programmes 
running many minutes in duration, the programmer 
section computer has been chopper stabilised. 

Provision has been made for mixing i.f. noise and for 
amplitude modulating the pulse to simulate the effect 
of radar scan or of target fades. The equipment is in 
module form, containing four removable modules and a 
test cable is supplied to enable easy servicing of each 
module. 

Additional features which can be incorporated in the 
RP 175 PM are built-in noise generators, continuously 
variable pulse widths, frequency modulated pulsed r.f. 
signals, automatic recycling of range programmes and 
pulsed i.f. target signals. 

Circle 52 for further details. 


Oil Burner Time Delay Solenoid Valve 

An oil burner time delay solenoid valve has recently 
been introduced by the Skinner Electric Valve 
Division in the 2 way ‘‘ C ”’ series. 

_ Designated C2-XII, the valve has a ,', in. orifice and 
ls suitable for controlling pressures up to 170 Ib/in? of 
fuel oil between 750 and 950 Redwood No. 1. 

The delay action of 5-7 seconds is effected by a resist- 
ance in series with the windings of the coil. The whole 
unit is contained in the same physical dimensions as 
the standard valve. 

The main body, of brass, has stainless steel internals 
and sleeve assembly, the valve insert is of HyCar high 
heat resistant rubber, giving bubble-tight closure under 
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all conditions. The coil housing of chromated mild 
steel is available with various electrical connections, 
coil voltage 110 or 230 volts a.c. 
It is available from British Arca Regulators Ltd. 
Circle 53 for further details. 


Visual Decade Counting Units 

THE Winston visual decade counting units, manu- 
factured by Winston Electronics Ltd., count impulses 
up to a maximum rate of 40,000 per second. 

The Winston decade unit may be used for counting 
pulses in any form of electronic counter. The field of 
applications includes packaging, machinery, mass 
produced outputs for both the end product and the 
intermediate process stages, machine shops, pressing 
shops, the counting of measuring units, and, in fact, 
wherever counting of any number for measurement is 
required. 

When the pulses to a unit are stopped the digital 
display reached with the last pulse can be held in- 
definitely until the unit is reset with a signal fed from 
associated circuitry. 

The unit is constructed as a plug-in module which 
connects with its associated circuits through a standard 
octal plug. The digits are displayed through a translu- 
cent Perspex panel showing white numerals against a 
black background. These numerals are ,%, in. (0-2 cm) 
high and are of uniform intensity. 

The circuit is basically made up of four binary 
counter stages. Normally a circuit of this type would 
accept and record sixteen input pulses before returning 
to its original condition (recycle). However, two 
internal feedback circuits between stages cause the 
counter to advance six counts without recording. This 
allows the counter to recycle after ten input pulses 
which provides the desired decade counting feature. 


Technical Specification 


Max. counting rate 40 ke/s 


Resolution 8 microseconds 
Input requirements Negative pulse 
Amplitude 50—150 volts 


0-5 microseconds 


Min. pulse width 
1-5 microseconds 


Max. rise time 


Impedance 100 uF in series with 25,000 
ohms approx. 
Output 
Waveform 100 volt negative transient 
Impedance 68-00 ohms 


100 pF in series with 13,000 
ohms 

6-3 volts at 1-2 amp + 300 
volts d.c. at 9 mA 

Valves 4 Type 5963 

Dimensions 1} x 5} 

Weight 3 lb approx. 

Mounting Octal socket. 

Circle 54 for further details. 


Max. load 


Power requirements 


os 3 
5} in. 


Variable Phase Adaptor 

THE variable phase adaptor Type 446 is intended for 
use in conjunction with quadrature output oscillators 
such as the Dawe Type 442 and Type 445. With 0° and 
90° inputs applied to the Type 446, multiple fixed phase 
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outputs and a continuously adjustable single phase 
output are available to study the performance of single 
and multi-phase circuits. 

The circuit consists essentially of eight d.c. coupled 
phase inverters feeding a continuously variable 
potentiometer with balanced signals at eight sym- 
metrically spaced terminals. The eight phase signals 
are derived from quadrature input signals of 0° and 
90° phase. By phase inversion 180° and -+ 90° 
signals are first obtained and then by symmetrical 
cross-coupling between each pair of the four phases the 
four intermediate phases are derived. The six phase 
output is derived from a symmetrical phase division 
of the four phase output. The accuracy of the phase 
calibration of output signals depends mainly on the 
phase accuracy of the quadrature inputs. The d.c. 
drift is negligible as a result of high feedback factors 
in the unity gain operational amplifiers. The instru- 
ment is mains operated, compact and portable. 


Specification 
Frequency range: d.c. to 10 ke/s 
Input: Accurate quadrature signals of up 


to 5 V r.m.s. 
Continuously variable linear scale 
0—360° calibrated to +-2°. Out- 
put at unity gain constant to 
within +5%. Minimum load 
resistance 20 kQ. 
Accuracy +-1°. Phase amplitudes 
pre-set to equality at unity gain. 
Minimum load resistance 2kQ. 
Accuracy -+-1°. Phase amplitudes 
with +3% at unity gain. 
Minimum load resistance 2kQ. 
Less than 2% when used with the 
Type 442 or Type 445 oscillators. 
Hum and noise less than 1%. 
110 V and 200-250 Vv, 50-60 c/s, 
100 W approx. Compact portable 
metal cabinet finished black with 
polished metal bezels. 
8} in. X 13 in. x 12} in. high 
(210mm x 330mm x 320 mm). 
Weight: 18 lb approx. (8 kg). 

Circle 55 for further details. 


Variable phase cutput: 


4 and 8 phase outputs: 
3 and 6 phase outputs: 
Distortion: 


Power supply: 


Dimensions: 


Meters for Severe Environments 

A LINE of long-scale, three-inch edgewise d.c. and a.c. 
mters has been developed by the American associates 
of Honeywell Controls Ltd. for use in control console 
and equipment applications needing reliable indications 
in severe environments. 

The new instrument, hermetically sealed, is available 
in a broad selection of d.c. current (200 micro-amperes 
and up) and voltage ranges, as well as in rectifier-type 
a.c. styles. The mechanism is shielded and the panel 
has no influence on calibration. 

The instrument, known as MDE-3, may be mounted 
horizontally or vertically. Its case size (3-7 by 6-1 
by 1-3 inches) makes it possible to mount the meters 
close together and to obtain in-line read-out. 

Circle 56 for further details. 


P.D.A. Cathode Ray Tube 
Tue LD603 5-inch cathode ray tube has an X- 
deflection sensitivity of 9-5 V/cm and a Y sensitivity of 
3-7 V/cm under the following operating conditions: 
Vaz,a3 15 kV. 
Vu 10 kV 
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Post deflection acceleration of the electron beam in a 
cathode ray tube increases trace brightness without 
incurring the loss of sensitivity that would result from 
an increase of final anode potential. As existing post 
deflection accelerators are not completely efficient, 
some loss of deflection sensitivity and scanned area 
occurs. By mounting a mesh about an inch behind the 
screen this loss is eliminated and the p.d.a. becomes 
100% efficient. 

In the LD603, this principle has been employed to 
produce a tube possessing three times the deflection 
sensitivity of helical p.d.a. tubes while maintaining a 
scanned area of 10cm x 6 cm. 

Circle 57 for further details. 


Photo-electronic Control for Artificial Lighting 
THIs new control Type BTL/2 from Photoelectronics 
(M.O.M.) Ltd. is so designed that any number of units 
may be combined to control several independent 
circuits where differing internal daylight conditions 
exist. Each control circuit is provided with two setting 
controls—one to determine when the lights are to be 
turned off and the other the point at which the lighting 
is brought on again, thus the mean area of control is 
readily adjustable to suit local requirements. Indicat- 
ing lamps show the state of the control at any 
particular time and enable the unit to be set up in- 
dependently of the lighting circuits if desired. 

The photocell is normally mounted externally in its 
weatherproof housing with the controller mounted in 
any convenient internal position. 

Any number of controllers can be provided to 
operate different lighting circuits so that the lighting in 
in a whole factory or office block can be regulated 
according to individual needs from one control panel. 

Time clocks and appropriately rated contactors can 
also be provided in the control panel. Once set up the 
controller is fully automatic in operation. 

Price: {£35 complete per individually controlled 
lighting circuit. 

Delivery: 4—6 weeks. 

Circle 58 for further details. 


Miniature Moving Coil Relay 

THE MicroractT hermetically sealed miniature moving 
coil measuring relay has been introduced by Leland 
Instruments Ltd. It provides a sealed version of the 
Sensitact moving coil measuring relay. 

The new Microtact relay comprises a screened 
moving coil galvanometer, of which the moving coil is 
fitted with a moving contact which engages with fixed 
contacts at either end of the arc of travel. The whole 
assembly is enclosed in a cylindrical metal container 
which is mounted on a standard seven pin miniature 
valve type base and hermetically sealed. The complete 
relay is 40 mm long, 20 mm diameter and weighs 
approximately 1-12 oz. 

The relay is available with three alternative windings 
—2,500 ohms, 125 ohms and 2-5 ohms, giving full- 
scale deflection sensitivities of 50 pA, 250 pA and2-5 mA, 
and in each case the relays are offered either with 
centre zero or in the conventional minimum/maximum 
arrangement. In the case of the minimum/maximum 
types, when no current is flowing through the moving 
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coil, the moving contact remains at rest against the fixed 
“minimum ” contact. In the case of the centre zero 
types, when no current is flowing the moving contact 


| remains in the centre zero position, both minimum and 
| maximum fixed contacts remaining open. 


In view of the hermetic sealing the adjustable 
“fixed ’’ contacts have to be preset at the time of 
manufacture and in the case of the most sensitive 
model Type 191—the minimum contact is normally 
advanced to a point equivalent to a current of 5 pA. 
At this and higher currents the moving contact moves 
away, opening the minimum contact. Both the 
minimum and maximum contacts then remain open 
until a full-scale deflection current of 50 uA is reached 
when the moving contact closes to the maximum fixed 
contact. In the case of the centre zero edition of this 
model the currents at which the moving contact closes 
to the minimum and maximum contacts are +25 uA. 

Corresponding currents for the other two standard 
models are—Type 196: 25 and 250 vA (+ 125 pA for 
the centre zero edition), and for the Type 164: 0-25 and 
2:5mA (+ 1-25 mA for the centre zero edition). 

The precision with which these relays open and close 
at the required currents is of the order of +1-5% of 
full-scale deflection current. 

Response time of the MicroTact relay is ;'5 to $ a 
second, depending on the particular model and the 
positions at which the contacts are set. 

The power handling capacity of the contacts is 
30mW at a maximum voltage of 20 volts d.c. ora.c. The 
employment of this relay therefore requires the addi- 
tion of a secondary relay of lower sensitivity and 
precision, but having a higher power handling capacity. 
Asuitable range of electro-magnetic models is available, 
or alternatively the. MICROTACT may operate an elec- 
tronic valve. 

Circle 59 for further details. 


lonisation Chamber 

PLessey NucLeonics Ltp. has produced a new 
ionisation chamber (PNI 1091) which when used with a 
mixed argon-nitrogen filling enables the response to 
gamma radiation to be made level down to about 100 
keV. Below this figure it drops sharply. 

The chamber can be made sensitive to thermal 
neutrons if required, and can be filled to provide 
approximate tissue equivalence to fast neutrons over 
a wide energy range. 


° <q Microtact relay 


Portable double-beam oscilloscope p 


Ionisation chamber 
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The sensitive volume is 5 litres, and various filling 
gases can be used at pressures up to 20 atm. A rigid 
electrode structure ensures low microphony, and 
robustness is given by ceramic insulators and ceramic- 
to-metal seals. 


Specification 
Sensitivity (20 atm argon filling) 1-3 10-8 A/r/h 
Sensitivity (20 atm mixed filling) 7-7 « 10-9 A/r/h 
Maximum polarising potential 3 kV. 
Circle 60 for further details. 


Portable Double-beam Oscilloscope 

TuE CT 436 is a portable double-beam oscilloscope, 
designed by Solartron to meet the rigorous K114E test 
specification. It operates either from 45—400 c/s a.c. 
mains or 24/30 V d.c. and weighs 28 lb. 

The CT 436 has two separate Y channels (d.c. 
6 Mc/s); each channel having its own set of controls for 
independent setting of the traces on the double-gun 
c.r.t. Y, and Y, amplifier sensitivities of 100 mV/cm to 
100 V/cm are covered in 10 ranges (switched in 1-2-5 
sequence) with +5% accuracy. An additional 10> 
gain gives a maximum sensitivity of 10 mV/cm (3 c/s 
500 kc/s). Continuous coverage is provided by a fine 
gain control. 0-4 usecs signal delay (on both channels) 
permits leading edges of fast pulses to be examined. 
Two diameters of Y shift is provided and the Y plates 
are accessible. 

The 1 cm/sec to 2 cm/sec time-base, covered in 18 
calibrated ranges (switched in 1-2-5 sequence), may be 
used in the repetitive, triggered, or auto-triggered 
modes. A fine control, with a calibration position, 
provides continuous coverage. The measuring accuracy 
is +5%. ‘ Level” and “ Stability ” controls enable 
the sweep to be triggered from any selected point on 
the triggering waveform. The time-base waveform is 
available at output sockets (approximately 15 V peak- 
peak via cathode follower, 150 V peak-peak at high 
impedance for driving sweep generators). X-shift 
enables either end of the trace to be centred at all 
settings of X gain control. External signals may be 
applied to the X-amplifier (d.c.—500 kc/s), input 
impedance 1 M Q/30 pF. Sensitivity is continuously 
variable from approximately 0-2 V/cm to 2 V/cm. 

A 1 kc/s square wave of 0-5 V peak-peak +1% is 
available for calibration. This waveform is available 
at 7:5 V for setting probes. Brilliant displays of 
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excellent definition are provided by a double-gun c.r.t. 
3AZP31. The stabilised e.h.t. (1:75 kV) ensures that 
calibration is independent of brightness levels. 
External brightness modulation facilities are provided: 
5 volts peak-peak applied to the grid of the c.r.t. fully 
modulates the traces. The edge illuminated graticule 
is calibrated in centimetres with 2 mm sub-divisions. 

Oscilloscope CT 436 is powered either by 100/125 V, 
200/250 V, 45—400 c/s mains or from 24/30 V d.c. using 
special plug-in d.c. converter. The mains lead can be 
connected at the rear of the instrument for normal 
operation or through a side panel when it is required to 
operate the oscilloscope on its back. 

Circle 61 for further details. 


Automatic Multicore Connector Tester 
THe AMCT is a fully automatic designed apparatus 
for testing: 

1. the continuity of the cores or conductors 

2. leakage between the different cores in the cable 

3. leakage between cores and the screen of the cable. 

The apparatus is particularly intended for the rapid 
testing of multicore cables, e.g., coming off a production 
line, and with multi-way connector members in the 
form of plugs or sockets. 

It comprises: 

1. two sets of indicators 

2. two selectors, each selector controlling the 

connections to one of the sets of indicators, and 
also to the cores of the cable 

3. means for connecting a multi-core cable to be 

tested to the apparatus 

4. switches for applying test potentials to the cable 

to be tested 

5. means for controlling the switching of the 
selectors. The arrangement is such that the 
testing cycle is interrupted if a fault is discovered, 
and the indicators indicate with which con- 
ductors of the cable the fault is associated. 

The apparatus can also be used to test the electrical 
continuity of the screen of a cable and also test for 
leakage between the cores of the cable and the screen, 
as well as measuring the value of the leakage. 

The two rotary selector switches are driven by means 
of solenoids, the arrangement being such that upon the 
satisfactory completion of one test, solenoids operate to 
step the selector switches to the position connecting 
the next core of the cable to be tested with the testing 
circuits. The apparatus also includes relays controlling 
the inter-connection of the circuits with the selector 
switches. 

Indication is by lamps, one for each core of the cable 
to be tested. 

The equipment is available from PCA Radio Ltd. 

Circle 62 for further details. 


Domestic Water Meter 
GEORGE KENT Lib. have produced an ebonite working 
chamber version of the brass } inch JSM domestic 
water meter, which they introduced in May, 1960. 

The new meter, which is to be known as the Kent 
} inch SM, incorporates all the features of the Kent 
JSM improved rotary piston type meter and may be 
used where the water supply tends to be corrosive. 
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Kent water meter 

Left—with flap raised to show straight reading counter 
Centre—unscrewed to show working chamber and worm 
drive 

Right—combined reduction gear and counter unit located 
by a sprung wedge 


Both piston and working chamber are of ebonite and 
will provide long life, without loss of performance or 
accuracy. 

The new } inch SM meter sells in the United Kingdom 
for £4 7s. 6d. which is the same as its alternative, the 
$ inch JSM. It is expected that ? inch and 1 inch 
versions will be introduced later. 

All international standard body lengths and end- 
threads can be accommodated. Registration may be in 
gallons or cubic metres. 

The Kent SM and JSM meters feature the following 
design points: 

(1) One simplified counter and reduction gear unit, 
fully sealed and glandless, replaces the conven- 
tional counter mechanism, under-gear and joint 
plate with gland. All counter parts run in a 
clear, corrosion inhibiting lubricant maintained 
at the internal pressure of the meter by means 
of a compensating membrane. 

(2) All gears are in moulded graphited nylon, having 
a low water absorption characteristic. 

(3) The design of the meter has been so simplified 
that only two screwed threads are used in its 
construction, with consequent ease of servicing 
and negligible maintenance costs. 

(4) Water flow through the meter undergoes six 
fewer changes in direction—resulting in a 
compact meter with maximum capacity. 

(5) The SM meter is approximately half the bulk 
and weight of comparable } inch meters. 

Circle 63 for further details. 


Wadsworth-Lock Edge/Line Guider 

EDGE trim can be eliminated, speed of manufacture 
increased and the quality of the finished product 
greatly improved by automatically positioning the 
edge of reel-fed materials. The new Wadsworth-Lock 
edge or line guiding equipment consists basically of a 
sensing head and a completely independent, hydraulic 
ram control unit which is capable of adjusting very 
quickly in a lateral direction the position of reels 
weighing from a few pounds up to several tons. 
Alternatively, webs of moving material can be posi- 
tioned by using the hydraulic ram unit to operate 4 
roller guider. 
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A number of edge or line sensing units are available 
including a pneumatic detector and a fully transistor- 
ised electronic print line tracking unit which can guide 
a web at speeds up to 1,500 feet per minute from a 
contiiuous or broken line printed on the web. 

Circle 64 for further details. 





roofing felt 


Symbol Printer 
THe Symbol printer, when used with the Bryans’ X 
& Y co-ordinate plotting table, allows plotting of 
various identifiable point plotted curves on one chart. 
It can be incorporated in data plotting systems from 
punched cards, punched tapes or point plotters. 

The imprint of a selected symbol is accomplished by 
a solenoid-actuated die through an inked ribbon. Dies 
are inserted manually into the printing unit and once 
in position the operation is automatic from the actuat- 


ing source. (Provision is made for stowing the dies , 


when not in use.) 
The plotting rate is 60 points per minute maximum. 
A standard set of 6 symbols is provided. Additional 
symbols can be supplied to special order. 
Circle 65 for further details. 


Gas Meters 

Two new gas meters designed specifically for industrial 
installations using gas at pressures up to 100 Ib/in? are 
now being made and marketed in this country by 
Parkinson Cowan Gas Meters. 

30th meters—the B 1200 and B 2000—are unit- 
constructed and can easily withstand the maximum 
working pressure of 100 lb/in?. 

Capacity per revolution of the B 1200 is 0:5 ft; 
capacity per revolution of the B 2000 is 1-25 ft®. Capa- 
city of the B 1200 and B 2000 at 0-5 in. w.g. pressure 
loss is 1,000 ft? and 1,500 ft® respectively on air. The 
capacities at 2-0 in. w.g. pressure loss are 2,000 ft® and 
3,000 ft3. 

Outer cases of the new meters are cast aluminium 
silicon and have only one main gasket joint. The 
index on both meters registers up to 10 million ft* and 
can be positioned to allow the meter inlet to be on the 
right or left hand side. A 10 ft* test dial is fitted to 
both models. 

The measuring units of the meters consist of four 
chambers enclosed within two pairs of diaphragm pans, 
the pans being specially shaped to ensure consistently 
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accurate registration. Valve covers and seatings in 
the measuring units are made of a _ wear-resistant 
material and are completely self-lubricating. 

A special feature common to both new meters 
provides a simple method of fitting various standard 
volume and base pressure gauges to the meter index 
without an adaptor platform, the back plate of the 
index being slotted to take the gauge drive arm. The 
slot has a swivel cover to protect the index mechanism 
when the gauge is removed. 


Circle 66 for further details. 


Continuous-Check Flame Safeguard 

A FLAME safeguard unit that checks its own complete 
circuit once every second is announced by Honeywell 
Controls Ltd. 

A self-checking circuit disconnects the flame rod and 
checks all components every second. Such checking 
has hitherto been incorporated in combustion safe- 
guards during start-up or re-cycling only. The new 
type, known as the R 4075 Protectoglo, will cause 
immediate shut-down and sound an alarm if the sensing 
signal, amplifier or related circuitry fails at any time 
while burners are operating. 

Circle 67 for further details. 


Muntz Direct Flow Indicators 

SINCE the introduction of additive-oils the difficulty of 
indicating small flows has become increasingly apparent. 
In some cases the characteristics of the oil are such that 
the conventional type of flow indicator will not work 
at all. In others reasonable results can only be ob- 
tained if the glasses are removed at frequent intervals 
for cleaning and maintenance. It is of course possible 
to obtain accurate measurements by using special 
flow meters. These are virtually laboratory instru- 
ments and are inevitably extremely expensive. 

The Muntz direct flow indicator, which operates on 
the ball and tube principle, has been developed to 
overcome these difficulties. The indicator consists of a 
ball in a transparent tube with a tapered bore, so 
arranged that as the flow increases the ball rises in the 
tube. An indication of the actual flow rate is therefore 
obtained. 

The current types include: 

(a) Two standard single indicators, suitable for 

inclusion in any oil line 

(b) A multi-point panel designed for use where a 

large number of indicators is required. All the 
units are grouped together and it is thus possible 
to check the various flows almost at a glance. 

(c) A replacement indicator which can be sub- 

stituted directly for other types of sight glasses 

(d) ‘Two types of indicators for large oil circulating 

systems. 

The Muntz flow indicators contain no special liquids, 
thus there is no contamination of the oil. Fitting 
presents no difficulty. All components are manu- 
factured to close tolerances and are therefore fully 
interchangeable. 

The various arrangements of Muntz direct flow 
indicators are designed to operate at pressures up to 
1,000 Ib/in®. 

Circle 68 for further details. 
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Light-duty Electro-magnetic Counter 

THIS new light-weight counter Type 1250 has been 
designed primarily for hot and cold drink dispensing 
vending machines, though many other applications 
exist. 

It is a three figure model with manual preset which 
enables the counter to be set to a predetermined num- 
ber and when pulsed subtracts to zero when a micro- 
switch either opens or closes a circuit. 

The cut-out device is so arranged that the unit can be 
preset at any number between zero and 999. 

Models are available for most standard voltages from 
24 volts d.c. to 230 volts a.c. and care in the design has 
been taken to ensure that the unit is unaffected by 
humid conditions. 

Delivery is approximately 12 weeks from receipt of 
order and the unit price is £4 10s. each. 

Circle 69 for further details. 


Precision Multirange Meter 

TuIs is a portable sub-standard indicating instrument 
for the calibration of industrial grade meters, laboratory 
and field use. 

The standard models are calibrated at 50 c/s but 
instruments can be supplied for any frequency between 
16 and 60 c/s. 

As well as voltage and current measurements, the 
determination of apparent true and reactive power 
and therefore power factor is possible in networks 
subject to small mains fluctuations. This is done by 
numerically or graphically calculating the results 
obtained by three successive measurements, one of 
which is carried out with simultaneous current and 
voltage measurements. It has a dynamometer type of 
movement which is iron free and magnetically shielded. 

For the current ranges a precision current trans- 
former is incorporated. 

The accuracy of this instrument is 0-2% at full scale 
on all ranges, and it has a knife edge pointer and mirror 
scale. The scale length is 5{ in. 

There are eleven current ranges: 5, 10, 20, 50, 100, 
200 and 500 mA and 1, 2, 5and 10 A. Eight voltage 
ranges are also incorporated as follows: 5, 10, 20, 50, 
100, 200, 500 and 1,000 volts. 

The instrument is contained in a mahogany case 
covered with a laminated plastic; it is provided with a 
carrying handle and lid which contains the instructions 
and test certificate. 

The manufacturers are Messrs. Norma, of Vienna, 
and the instrument is available in the U.K. from 
Croydon Precision Instrument Co. 

The delivered price is £150 Os. Od. 

Circle 70 for further details. 


Pneumatic Time Delay Relay 
SQuARE D Ltp. announce the introduction of a new 
pneumatic time delay relay. The new relay, designated 
Class 9050 Type A, is reliable, compact and versatile 
and is an evolution from their now extensively used 
Class 8501 Type D relay. 

The timing period is adjustable from 0-2 seconds to 
1 minute with good repeat accuracy. Normal varia- 
tions in voltages and temperatures have very little 
effect upon the time accuracy because of the principles 
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upon which the timing action is based. A unique 
feature is the closed air circuit, this prohibits the 
ingress of foreign matter into the pneumatic sysiem 
and thus ensures reliability. 

Timers are available with time delay after energisa- 
tion of magnet coil, or time delay after de-energisation 
of magnet coil. Either type of relay can be converted 
to the other without the use of additional parts. 

A single pole, double throw timed contact is provided 
with pilot duty ratings up to 600 volts a.c. Coils are 
available in standard rating up to 600 volts a.c. in 50 
or 60 cycles. 

The relay has been designed so that all conversions 
and maintenance are quickly and easily effected from 
the front of the panel. Terminals are provided with 
pressure wire connectors and are also easily accessible 
from the front. 

Circle 71 for further details. 


Pulse Measuring Potentiometer 

For the accurate measuring of high voltage pulses in 
radar transmitters and other pulse circuitry, Ferranti 
Ltd. have introduced the Type PD.30 pulse measuring 
potentiometer. 

The potentiometer can either be built into an 
equipment to provide a permanent pulse voltage 
measuring facility, or can be supplied in a case as a 
portable test instrument for use in the laboratory. 
The PD.30 is likely to supersede the use of conventional 
oil filled condensers and externally shielded vacuum 
capacitors for the measurement of high voltage pulses. 
This small lightweight instrument consists of a high 
voltage vacuum capacitor internally shielded by a 
metal cylinder to eliminate the effects of external stray 
capacitances, and a lower element which is either a 
capacitor for high voltage division or a resistor for 
differentiation. The lower elements are protected by a 
Ferranti Type AD.42 cold cathode diode. 

The PD.30 is designed for handling high voltage 
pulses up to 30,000 V and has four ranges provided by 
a selector switch giving two pre-set voltage division 
ratios and two differentiation ratios. Voltage division 
ratios are normally pre-set for ratios of 250:1 and 500:1 
and differentiation ratios are pre-set for 7-5 kV/us/V 
and 5 kV/us/V. Input capacitance of the measuring 
oscilloscope has some effect on the calibration, and an 
allowance of 45 pF has been made. On the most 
sensitive 250:1 range a change of 8-5 pF produces 
approximately a 1% error. The top capacitance of the 
device is 3-4 + 0-2 pF and the total load capacitance is 
6 pF maximum. 

The instrument is supplied complete with convenient 
connecting leads for both the high voltage and oscillo- 
scope connections. Shunting effect of connecting 
cable capacitance on the resistive element is minimised 
by inserting the lead through plug/socket, which is 
provided, and has selected terminating resistors 
incorporated. The high voltage lead is fitted with a 
clip which enables the potentiometer to be connected 
easily across the high voltage pulse circuit being 
measured, i.e. across the magnetron pulse transformer. 

The oscilloscope being used must have a high 
impedance input for all ranges. 

Circle 72 for further details. 
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Rotawinder Air-operated Coil Winding Machine 
THE ROTAWINDER is a new machine designed to wind 
a precise number of close wound turns of wire on to a 
former, for the high frequency field of radio and 
television. It has been developed by Work Study 
Equipments. 

The machine consists of a floor standing frame, upon 
which are mounted the winding head and former 
indexing table. These two units are mechanically 
independent of each other, but are pneumatically 
interlocked, so that the table presents a new former to 
the winding head as soon as winding of the previous 
former is completed. 

Motive power for the winding head is provided by a 
pneumo-hydraulic cylinder unit, which drives a train 
of gears via a rack, to impart rotary motion to a hollow 
mandrel, down which the wire passes, and from thence 
to the winding arm which describes a circular path 
about the axis of the stationary former mounted on the 
table. A non-return clutch is incorporated in the gear 
train to ensure that the winding arm only rotates on 
the down-stroke of the piston and releases itself on the 
up-stroke, so that the coil cannot be partially unwound. 
This factor and the positive stops which come into 
action at the end of each winding stroke ensures that 
completely wound coils are obtained every time and the 
wire is always in exactly the right position to be picked 
up by the next coil as the table indexes. The number 
of turns wound on to the former is controlled by the 
piston stroke which can be varied by moving the stop 
to give increments of one turn. The rate of winding is 
also variable by a throttle valve in the hydraulic 
circuit which controls the piston speed. This ensures 
that, on coils where only a few turns are required, there 


is sufficient time te bond the wire on to the former in the 


stage after winding, during the winding cycle. 

Wire is fed to the winding arm via the hollow mandrel 
from a stationary bobbin and passes through an 
adjustable tension unit immediately prior to entry into 
the mandrel. This independent tension service 
obviates the usual difficulties experienced when braking 
is applied to a rotating bobbin and the varying torque 
effect produced as wire is removed. Corners, at which 
the wire changes direction, are shielded by glazed 
ceramic rings which, apart from reducing random 
friction effects to a minimum, ensure that the wire 
insulation is undamaged as it passes through. 

The indexing table consists of a seven station jig fot 
the formers which is pneumatically rotated in sequence 
with the winding head piston. 

The primary loading station is located immediately 
in front of the operator who slips a former into the 
slots provided for the end check or, in the case of 
formers without checks, on to a peg. The second 
station can also be used for loading if due to a faulty 
former or other cause the operator is unable to load the 
primary station in the winding cycle which takes place 
at the third station. After winding the former indexes 
to the fourth station where it is heated to bond the 
wire to the former and then passes successively to the 
fifth and sixth positions where it is cooled prior to 
parting off and ejection at the seventh. 

Each station is fitted with an adjustable wire guide 
which picks up the wire from the winding head and lays 
it over the former to be wound as the table rotates. 
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Adjustment of these guides determines the position on 
the former at which winding commences, which, once 
locked, becomes invariable and exact duplication of 
results is ensured. The wire guide performs a dual 
function in that it acts as an anvil against which the 
wire is parted at the seventh station by means of a 
guillotine actuated by a small supplementary cylinder. 
This guillotine is interlocked with the indexing mechan- 
ism so that jamming is impossible. 

Once the wire guides have been set to give the 
starting position required, repetitive accuracy is solely 
a function of the tolerance in the wire itself, e.g. a 
change in wire diameter will only affect the length of 
the coil and not the point at which it starts or the num- 
ber of turns which is always an exact multiplication 
factor of unity. 

The heater which bonds the wire in the fourth 
indexing position derives its current from a transformer 
which drops the voltage to 45 volts, thus lowering the 
danger factor due to a wire breaking and touching the 
element, to a safe figure from the operator point of view. 
After cooling in the fifth and sixth positions the wire 
is positively locked on to the former and is unable to 
unwind or spring and when ejected at the seventh 
position the coils have two free ends approximately two 
inches long for soldering to the former check tags in a 
subsequent operation. 

By resetting the machine or passing to another, a 
further coil can be wound on the same former, thus 
making the RoTAWINDER universal for the production 
of either tuning or i.f. coils. 





Air-operated coil winding machine 


The machine is available in two forms mechanically 
similar but with differing pneumatic circuits. 


Semi-automatic 

This type is operated by depressing the pedal 
momentarily which then stays depressed until winding, 
which commences immediately, is completed. The 
winding piston operates a valve at the end of its stroke 
which returns the pedal and the piston ready for the 
next cycle which will not commence until the pedal is 
reoperated. If the pedal is held depressed winding will 
be completed but the winding piston will not return 
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and the table will not index until it is released. This 
enables the operator to perform any special requirement 
such as shellacing or taping if self-bonding wire is not 
used but slows down the cycle rate considerably. 


Cycling 

These machines are designed to automatically wind 
and index all the time the pedal is depressed. The sole 
requirement for the operator is the placing of formers 
in either No. 1 or 2 index position at the rate of winding 
which can be stopped at any time by releasing the 
pedal. For coils with few turns the winding cycle has 
to be slowed to give the necessary minimum of 4 sec- 
onds at station No. 4 for the coils to be bonded, thus a 
maximum of 900 coils per hour can be wound using 
this method. 

Additional features which can be incorporated in 
the basic machines are as follows: 

1. Provision for winding up to 125 turns 

2. Provision for spaced winding 

3. Automatic former loading 

4. Automatic stop to prevent winding if former 

supply ceases. 


Servicing 

Routine maintenance has been cut down to an 
absolute minimum and apart from occasional replenish- 
ment of the hydraulic oil reservoir the machine is self- 
lubricating and requires no other attention. The oil 
reservoir is fitted with a sight glass to give ample 
warning when refilling is required. 

The supply is compressed air at 80 Ib/in® (other 
pressures to special order) and 240 volt 50 cycle a.c. 

The consumption is 0-3 ft (free air)/min and 250 
watts. 


Capacity 
Former size 0 
or square 
Basic machine 1—30 turns in increments of 1 turn 
Wire size 22 s.w.g. to 46 s.w.g. 
Winding time, 30 turns—6 seconds, 20 turns to 1 turn 
4 seconds. 


1 inch, round, rectangular, polygon 


Price 
Semi-automatic machine £700. 
Cycling machine £725. 
Delivery: 8-10 weeks. 
Circle 73 for further details. 


Micro H Chemical Feeder 

IP micro H chemical feeder is now offered in Britain 
by Fischer & Porter Ltd., who are assembling it in their 
Workington factory. 

This chemical feeder is designed to feed, meter and 
regulate very low flow rates of a chemical solution 
continuously into a liquid stream through its built-in 
ejector. By virtue of its plastics construction the 
instrument can be used with a very wide range of 
corrosive fluids. The reagent flow rate is manually set 
and automatically regulated by an integral differential 
pressure regulator. 

The price of the micro H chemical feeder is £33 8s. 6d. 
and is supplied with two 4 ft lengths of plastic tubing 
with adaptors for the supply and solution lines and a 
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6 ft length of plastic tubing fitted with a filter for the 
reagent suction line. 
Circle 74 for further details. 


Silicon Epitaxial Transistors 

Epitaxy, one of the most significant advances in the 
history of semiconductor technology, has led to the 
development of high speed silicon transistors and Texas 
Instruments announces the first commercially available 
units to be manufactured in the U.K. with their 25131 
Type. 

Compared with conventional switching transistors of 
the mesa-type, in equivalent circuits the epitaxial 
25131 will switch approximately twice as fast at the 
10 mA current level and four times as fast at 100 mA, 

An epitaxial layer consists of a film of material 
deposited on to a parent single crystal substrate of the 
same material which, under suitably controlled condi- 
tions, takes up the same crystal form of the parent 
substrate. 

In designing the 25131 transistor, its characteristics 
have been optimised to give a fast switching device, 
with low saturation resistance, low capacitance, low 
hole storage, and a high F;._ Low saturation resistance 
has been achieved by the use of a low resistance sub- 
strate, which has the added advantage of yielding a 
device with a bottoming voltage largely independent 
of temperature over the range —65 to 175°C. 

By special diffusion processes in the epitaxial layer 
very thin base regions are produced to give low hole 
storage and very high frequency characteristics and by 
the extension of mesa and photo-masking technologies 
devices of low collector capacitance, high collector 
breakdown voltage, low leakage currents and _ high 
reliability are made. 

The 25131 features an extremely low typical collector 
capacitance of 3-5 pF at 5 volts, a typical F; of 300 Mc/s 
and typical switching characteristics in saturated 
circuitry are—turn on time 8 nano-seconds—turn off 
time 25 nano-seconds. These characteristics combined 
with the low and essentially temperature-independent 
saturation resistance of the device make it particularly 
suitable for application in current ranges 1 to 100 mA 
with a maximum allowable continuous collector 
current rating of 200 mA. 

This new device is hermetically sealed in the To. 18 
package and renders the transistor impervious to 
climatic conditions and contributes to its reliability 
and ruggedness. 

Circle 75 for further details. 
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He reads it easily... 


A clear record of the last two shifts—and the pen already beginning its course 
on the next chart. In his hand he has the past: on the panel is the present. 
Arkon Recorders measure gas, air, water and effluent flow, pressure or 
vacuum, or pressure and vacuum; flows in one inch pipe or 36 inch mains, 
pressures from 0.1 inches water gauge to 500 Ib. per square inch. They give a 
clear, unmistakable record which you can read like a book, without 

hesitation and without mistakes. You can leave the chart on for a few hours, 

a day, or a week—the record will always be there. Easily read, easy to look 
after, robust enough to stand on the job, Arkon Instruments can help the 
control of any process—and their accuracy will satisfy even the men in the lab. 





More about Arkon recorders in our illustrated leaflet 


WALKER CROSWELLER & CO. LTD - CHELTENHAM . Tel: Cheltenham 56317 


Se 
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Circle 358 for further information 

















































Off 
into space 


Scientists and engineers at the 
Rocket Test Laboratory, California, 
working continuously with Thor, 
Atlas and secrecy-cloaked missiles 

of the future require instrumentation 
of unquestioned accuracy and dependability. 
To monitor thrust, flow, force and 
temperature parameters they are using 
more than 





A NEW | 
aid in € 


600 Speedomax siting 


Thoma s 
Recorders ievice 

determi 
lites’ ins 


part of one of the most extensive Calle¢ 


data recording systems in the world. tog 
conduct 
silicon s 


Throughout more than eight years of is sensit 


light ra 


operation Speedomax Recorders involved poo 
in data gathering have surpassed the sunlight 


exacting performance standards required. ee 
size of a 

years. 
The n 
electroni 
electroly 
LEEDS NORTHRUP semicon¢ 
electroly 
Its operz 
the dete 
tivity in 
An ad 
detector 
ultra-vio 
property 
§reater s 
oped by 
detector, 
source, | 
ultra-vio 
and coul: 
a in oth 
a In con 
a“ Se tae : . cells con 
~ alga : Tays pas 
“Ser “Sees conduct 
. SS ; , where th 

eee a energy. 
BE is signifi 
device sit 
8a trans 
- | 
lectroly: 
aid was 
des 
temperat 
Ments of 
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If you have any instrument control 
problem let us solve it for you. 
And let us design and build for you 
any console or panel-work you may 
at any time require. 
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LEEDS & NORTHRUP LTD. 
183 Broad Street 
Birmingham, 15 

Midland 3031/6 
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A NEw light detecting device which can 
aid in evaluating research data from an 
orbiting satellite is reported at IBM’s 
Thomas J. Watson Research Centre. The 
device is the heart of a system that 
determines in which direction the satel- 
lites’ instruments are pointed. 

Called the ‘‘ Moonlight Photodetector ”’, 
the device is ten times as sensitive as 
silicon solar cells and other similar semi- 
conductor light detectors, and has a 
silicon surface smaller than a pinhead. It 
is sensitive enough to detect very weak 
light rays from the moon, yet rugged 
enough to withstand intense direct 
sunlight and firing of the satellite vehicle 
into space. The photodetector requires so 
little power that a 1-36-volt battery the 
size of a penny can operate it for several 
years. 

The new light detector uses some of the 
electronic properties of a semiconductor 
electrolyte contact and consists of the 
semiconductor (silicon) and the liquid 
electrolyte (sulphuric acid). Because of 
its operating principle and construction, 
the detector provides extra light sensi- 
tivity in a compact light-weight package. 

An additional property of this type of 
detector is an improved ability to detect 
ultra-violet radiation. Because of this 
property, a second detector with much 
gfeater surface area has also been devel- 
oped by the IBM scientists. The second 
detector, which has a self-contained power 
Source, is designed primarily to detect 
ultra-violet rays rather than visible light, 
and could also be used in satellites as well 
a in other applications. 

In conventional photo diodes and solar 
cells considerable light is absorbed as the 
Tays pass through a thin layer of semi- 
conductor material to get to a junction 
Where they are converted into electrical 
nergy. This loss of light by absorption 
8 significantly reduced in the new IBM 
; If device since the surface layer in this device 
Lae Satransparent fluid. 

e scientists report that many 
tlectrolytes could be used, but sulphuric 
aid was chosen because it exhibited a 

degree of stability over a wide 
temperature range to comply with require- 
Ments of space satellites. 
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accuracy computer primarily intended 
for the solution of problems associated 
with Britain’s new TSR 2 aircraft. 

These two new PACE installations will 
be the first to be installed in Britain’s air- 
craft industry and they illustrate the need 
for high accuracy analogue computation 


to deal with the complex problems 
associated with Britain’s new line of 
aircraft. 


THE Plessey Co. Ltd. has received Services’ 
approval to DEF 5251 for its new range of 
B7G and B9A saddle and skirted cera- 
mic valveholders. 

The design of these valveholders, which 
are made at the company’s Towcester 
Components Division, results from a 
straightforward development of the stand- 
ard items already established in commer- 
cial use. 

A particular feature of this new range is 
the ability to satisfy H.1 and H.2 humidity 
requirements of the relevant Services’ 
specification. 


Zone-refined (50 Q-cm, n-type) ger- 
manium is now available from Johnson, 
Matthey normally in ingots having a 
nominal weight of 1 kg. A large scrap- 
recovery plant has been installed which 
enables a wide variety of types of 
germanium-bearing residue to be _ pro- 
cessed. The company now wishes to 








The P and O Orient liner Canberra has a 
television installation offering co-ordinated 
internal and off aiy service anywhere in 
the world. 

To ensure speedy checking and the antici- 
pation and location of anv faults in the 
complex installation a rack mounted Tel- 
equipment Serviscope has been built into the 
television processing room. 
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purchase large or small quantities of 
germanium scrap, and will be pleased to 
hear from any organisation having such 
material for disposal. 


HUGHES INTERNATIONAL (U.K.) Ltp. 
announces that it has been granted 
type approval for CV7127. This is a 


double-ended gold bonded diode in the 
Hughes subminiature hermetically sealed 
glass package. 

This diode has 70 volts minimum break- 
down voltage, maximum reverse current 
of 25 BA at —50 volts with typical stored 
charge of 400 pico-coulombs. 


TEXAS INSTRUMENTS is decreasing the 
prices of its entire line of semiconductor 
devices. These price reductions apply to 
all its diodes, rectifiers and transistors 
manufactured at Manton Lane, Bedford, 
and they are effective from Ist June. 
Examples of prices cited are the Moly- 
G Diodes—the 1S111 from 17s. 0d. to 
11s. Od.: the 18113 from 25s. 0d. to 16s. 0d.: 
the Top Hat Rectifiers—the 15003 from 
32s. Od. to 25s. 4d.: the Stud Top Hat 
Rectifiers—the 18402 from 42s. 0d. to 
34s. 2d. In transistors, examples cited 
were the Small Signal Grown Junction 
the 2S002 from 60s. 0d. to 55s. Od.: the 


Silicon Diffused Medium Power—the 
2S017 from 110s. Od. to 91s. 8d.: the 
Silicon Alloy—2S301 from 16s. 0d. to 


9s. 6d.: the Germanium Mesa Amplifier 
2G101 from 25s. 0d. to 15s. 6d. 


COMPANIES 


Hilger & Watts Ltd. announce that 
Wray (Optical Works) Ltd. have come 
into association with them. 

Mr. A. W. Smith (a former President of 
S.I.M.A.) is continuing as managing 
director of Wray (Optical Works) Ltd. 
Mr. Smith is currently Chairman of the 
S.1.M.A. Education Committee and of the 
City and Guilds Advisory Committee for 
Instrument Making. 


THE Severn Instrument Co. has re- 
cently been established to provide: 

1. A sales agency for control equip- 
ment in South Wales and South 
Western England 

2. Complete control schemes 

3. Manufacturing facilities for special 
purpose control valves to customers’ 


specifications on a country wide 
basis. 
Mr. K. H. Lloyd has been appointed 
manager of this organisation. 
The company has been appointed 


agents in the above areas for Crosby Valve 
& Engineering Co. Ltd., to handle Crosby 
and Masoneilan products. 
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cast at the 


The plant, 


being 
foundry of Preformations Ltd. 
which has an annual production capacity 


Permanent magnets 


of several million magnets, manufactures 
units for every type of magnet application 
from loudspeakers to cvclotrons and radar 
isolators. 


IBM have opened near New York the new 
Thomas J. Watson Research Centre on 
which work began in 1958. Housing some 

1,500 scientists and other personnel, it 

becomes the largest centre in the world for 

the study of computer sciences. 
Work at the new centre will be divided 
into six broad fields: 

General Science-—investigation into mag- 
netics, low temperature and_ semi- 
conductor phenomena. Last year 
scientists developed two new optical 
maser devices. 

Solid State Science—-this group has 
developed a method of vapour growth 
of computer components. 

[-xperimental Systems—the study of new 
systems for the machine translation of 
languages, information retrieval and 
the contro] of chemical and other indust- 
rial processes. 

Experimental Machines 
of advanced concepts 
high-speed computers. 

Engineering Science—research into voice 
and printed character recognition by 
machine. 

Mathematical Sciences— investigation into 
new logical approaches to computer 
design and computer problems. 


the development 
for extremely 


THE Teddington group of companies has 
formed a new company at Sunbury-on- 
Thames, Teddington Controls (Export) 
Ltd., to expand and develop the overseas 
sales of the products of Teddington 
Refrigeration Controls Ltd., Teddington 
Industrial Equipment Ltd. and Tedding- 
ton Autocontrols Ltd. 

The managing director is Mr. E. 
Burman, who has been associated with the 
Teddington group of companies for nearly 
30° years. 

The sales manager of the new company 
is Mr. L. E. Bayliss, who for the past 18 
months has been working closely with Mr. 
Burman in developing the group’s export 
sales. 
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THE Attwood group of Companies has 
formed a new British company, Attwood 
Technical Services Ltd., to undertake 
economic research throughout the world. 

Attwood Technical Services Ltd. and 
ERC International Incorporated have 
made an agreement covering the carrying 
out of economic research in Canada and 
the United States. The agreement also 
provides that Attwood Technical Services 
will carry out economic research in the 
United Kingdom for ERC International. 

Attwood Technical Services Ltd. will 
include among its activities detailed 
studies of economic and market conditions 
in Britain and overseas on which manu- 
facturing and commercial companies will 
be able to base their future plans and 
development. The research, which will be 
carried out for British and foreign com- 
panies alike, will be of a specialised nature 
directed to their particular requirements. 
It will include the gathering, collating and 
analysing of information bearing upon 
clients’ decisions on policy in both their 
home and overseas operations. 

The new company will also act as foreign 
trade consultants on matters such as 
representation, manufacturing facilities 
and licensing agreements. 


Friden Ltd. has been formed as a sub- 
sidiary of Friden International S.A., 
Fribourg, Switzerland, which is the inter- 
national marketing company for Friden 
Incorporated, San Leandro, California, and 
Friden Holland N.V. 

Friden Ltd. has commenced operations 
in the United Kingdom from Ist June, 
1961, to distribute the range of Friden 
products, formerly handled by Bulmer’s 
(Calculators) Ltd. Friden office automa- 
tion equipment includes the Friden 
calculating machine, Flexowriter, Justo- 
writer, Collectadata, Selectadata and other 
data processing equipment. 

Further new products, concurrent with 
Friden’s expansion programme, will be 
released on this market in due course. 

The head office of the company is 
temporarily housed at 4 Great Winchester 
Street, London, E.C.2. Tel.: LONdon 
Wall 3761/4. 


““COMPUTER ACHIEVEMENTS” is a new 
22-minute film in colour and_ sound, 
produced by EMI Electronics Ltd. It 
features five of the many varied uses for 
which EmipEec computers are _ being 
supplied to leading industrial organisa- 
tions and the Army: 

Boots Pure Drug Company, on a system 
of merchandise accounting; British Motor 
Corporation, for payroll and sales account- 
ing; British European Airways, to solve 
its problems of inter-airline transfers and 
revenue accounting; Barclays Bank, to 
handle all the current accounting for over 
a dozen West End branches; and the 
Royal Army Ordnance Corps, accounting 
for the Army’s motor transport spares. 


Mr. B. R. Law, chairman of Interna- 
tional Computers and Tabulators 
(New Zealand) Ltd., is now visiting the 
parent company in the U.K. to confer on 
developments and the expansion of 
I.C.T.’s 40 column equipment sales in 
New Zealand. 

A major topic of interest is the new 
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factory building of 10,000) square feet 
situated close to Wellington's new airport 
This building, which will house card works, 
stores, workshops and an_ cngincering 
training school, will soon be ready fo 
occupation. 

Considerable interest is being shown in 


New Zealand in British electronic data 
processing equipment. An_ order has 
recently been placed by a government 
department for an 1.C.T. 1200 Series 


computer which is to be followed later by 
one for the larger and more advanced 
Type 1301 model. 


International Computers and Tabu- 
lators Ltd. has taken over the premises of 
Glover and Main Ltd. with their frontage 
on Thornton Road, Croydon. Thus 
100,000 square feet of manufacturing space 
have been added to the 290,000 square feet 
of 1.C.T.’s Croydon factory. 

The new production site will be devoted 
initially to the assembly of I.C.T.’s 900 
Series tabulators. 


THE Drayton Regulator & Instrument Co 
Ltd. announce that, as from Ist June, the 
name of the company will be changed to 
Drayton Controls Ltd. 

The telephone number remains as 
before, viz. West Drayton 4012, but the 
telegraphic address is altered to Draycon 
West Drayton Telex. 


E 





Three hundred guests and staff attended a 
dinner and dance at the Metropole Hotel, 
Brighton recently, to celebrate the 25th 
anniversary of the formation of the founder 
member of the group, Bowthorpe Electric 
Co. Ltd. The photograph shows the directors 
of the companies within the group and Mr 
R. A. Parsons (left) managing director 0 
Hellerman Ltd. presenting a silver rose bow! 
to Mr. Bowthorpe to mark the occasion. 


Associated Electrical Industries have 
closed their service depot for Ediswan 
Mazda cathode ray tubes at 92 Oxford 
Road, All Saints, Manchester, 13, from 
2nd June, 1961. Service to dealers in the 
North-West area will be maintained from 
the AEI CRT service depot at 53 Trafalgar 
Street, Sheffield, 1, under the supervisio! 
of Mr. D. A. Ward. Telephone number 
Sheffield 27004. 


Tue Record Electrical Co. Ltd. ar 
celebrating their golden jubilee this year 
The company was started in 1911 by Job 
Westmorland Record for the purpose © 
manufacturing high quality  electrica 
measuring instruments, and the company 
though greatly enlarged now, stil! has the 
same aims. In 1955 it was agreed that 4 
merger between Record Electrical an¢ 
Evershed & Vignoles would prove mutt 
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ally Leneficial and the senior company 
assumed financial control; apart from an 
interchange of directors both companies 
have continued to function as separate 
entities. 


Foxboro-Yoxall’s Redhill factory is 
being expanded. A packing material store 
has been built facing the packing depart- 
ment in the main factory and is now in 
service. A new wing of two storeys has 
been added to the administrative block 
and factory production is being doubled in 
size by the addition of an 85,000 sq ft 
extension. A separate building will also be 
erected to provide enlarged workshops and 
stores for the maintenance unit. 


THE Plessey Co. Ltd.’s plans to extend 
two of its Towcester plants have now 
reached an advanced stage. 

In the Water Lane factory more space 
will be devoted to the production of 
matrices for complete memory systems 
and other data processing applications. 
\t the moment, this factory produces a 
wide range of ‘‘ Ferramic '’ memory cores 
as wound core assemblies, as single matrix 
planes in standard or special forms, and 
as matrix stacks to customer require- 
ments. Other ferrite materials are pro- 
duced as square loops for fast switching 
functions, as low drive cores for coincident 
current applications and as “* Ferramic "’ 
linear ferrites for pulse transformers and 
magnetic reading heads. 

At the Wood Burcote Way factory a 
new canteen is to be built which will cater 
for the growing number of Plessey Chemi- 
caland Metallurgical Division employees in 
Towcester. 


In order to meet the increasing demand 
for their FM range of electricity meters, 
Ferranti Ltd. have recently embarked 
on a £200,000 modernisation and _re- 
organisation scheme of their meter 
department at Hollinwood, Lancs., which 
is expected to increase production 
capacity by about 30%. 

The scheme, which will be carried out 
inthree main phases, is due for completion 
by the end of this year. The first phase, 
the reorganisation of the meter plating 
shop, is already in progress and advanced 
techniques are being applied to its layout. 
The second phase, which has also com- 
menced, covers the installation of a wide 
range of new equipment and the improve- 
ment of plant layouts in other sections of 
the Department. 

_ Later this year it is expected that the 
final phase will be completed with the 
installation of a new £84,000, 33-station, 
automatic inline linked transfer platen 
machine—manufactured by James Arch- 
dale & Co. Ltd., of Worcester. This will be 
used for carrying out machining operations 
on the cast iron frame of the Ferranti FM 
single-phase kWh meter; it replaces a 
semi-automatic machine arrangement. In 
this new transfer line, once the meter 
lrame is clamped in the platen fixture 

the line accommodates 65 platen fixtures 

‘it will be passed through the entire 
sequence of maching operations without 
removal from the jigs, thus giving greater 
accuracy in machining. 


Bribond Printed Circuits Ltd. has 
taken over one of the Ayling Industries 
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group's factories which is situated on the 
industrial estate at Chichester for the 
manufacture of printed circuits. This 
factory was formerly occupied by Hamb- 


ling Industries Ltd., another company 
within the group. 
Bribond Printed Circuits Ltd. was 


formed recently to take over the Printed 
Circuit Division of Bribond Ltd., another 
group company, whose factories are at 
Burgess Hill and Portslade. 


Ultra Electric (Holdings) Ltd. have sold 
their domestic radio and television inter- 
ests to Thorn Electrical Industries Ltd. 
for {2-4 million. 

Ultra Electronics Ltd. have acquired 
Trix Electronics Ltd., which since in- 
corporation on Ist May, 1961, has been a 
subsidiary of the Trix Electrical Co. Ltd. 

Trix Electronics will continue to manu- 
facture and install sound amplification 
equipment for public address and aircraft 
work. 


Coulter Electronics Ltd. have moved to 
2-4 Ashwell Street, St. Albans, Herts (St. 
Albans 50828) where larger factory, 
laboratory and office space is available. 
The company expects to have a new 
model of their particle size distribution 
counter available shortly. 


Electronic Switchgear (London) Ltd. 
have now completed their move to new 
premises, comprising both factory and 
office accommodation, of modern design, 


at Wilbury Way, Hitchin, Herts. (Tel.: 
Hitchin 3646.) 
The increased capacity, which now 


becomes available as a result of this move, 
will permit considerable expansion of 
the company’s range of industrial control 
equipment cn a wide basis. 


THE Middlesbrough Branch of Honeywell 
Controls Ltd. has moved from Fletcher 
Street to new premises at 59/60 Albert 
Road. Telephone number is unchanged, 
Middlesbrough 4.43.31 and 4.43.32. 

The branch will continue to handle sales 
and service of industrial process controls 
and instrumentation, data processing 
equipment, automatic temperature and 
air conditioning controls, and other 
Honeywell equipment. 


Mallory Batteries Ltd. have moved to 
a new factory on a five acre site at 
Crawley. 


AGREEMENTS 


Ultra Electric (Holdings) Ltd. recently 
announced an agreement between Ultra 
Electronics Ltd. and an American com- 
pany, Electronics Investment Manage- 
ment Corporation, for the complete 
interchange of information on research, 
development, marketing and producticn 
of electronic equipment. At the same time 
40°% of Ultra Electronics Ltd. was sold to 
Electronics International Capital Ltd., the 
first international capital banking institu- 
tion to concentrate its investments in elec- 
tronic companies in the free world. At 
that time the chairman forecast consider- 
able expansion of Ultra Electronics Ltd. 
in all electronic fields. 
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West Instrument Ltd. have just 
concluded agreements whereby — they 
will act as agents in this country for two 
U.S. companies. 

The American companies are Radiation 
Electronics Corporation, a division of 
the Comptometer Corporation and manu- 
facturers of radiation thermometers and 
infra-red scanning systems, and the RdF 
Corporation, which makes resistance 
thermometers and allied equipment. 

In the case of the radiation thermo- 
meters and certain types of resistance 
thermometers, it is stated that no similar 
equipment is being manufactured in 
Britain. 


Continental Connectors Ltd. are sole 
selling agents for the products of the 
Components Division of Miles Elec- 
tronics Ltd. 

At the moment the main _ products 
concerned are precision potentiometers. 


A RECIPROCAL sales and manufacturing 
arrangement has been established between 
the Wayne Kerr Laboratories Ltd. and 
Gertsch Products Incorporated, of Los 
Angeles, U.S.A. 

The agreement provides for the market- 
ing and manufacturing of a wide range of 
Gertsch electronic instruments in the U.K. 
solely by Wayne Kerr and for the sale of 


Wayne Kerr instruments by Gertsch 
Products in California, Nevada and 
Arizona. 

Principal Wayne Kerr instruments 


covered by the agreement include the 
Wayne Kerr transfer function computer 
SA100, transformer ratio arm bridges, r.f 
and v.h.f. bridges and vibration and dis- 
tance measuring equipment. 

Some of the Gertsch instruments which 
will now be marketed by Wayne Kerr 
include precision ratio transformers, fre- 
quency measuring equipment, synchro 
and resolver standards and special test 
instruments. 


AN agreement has been signed between 
Westool Ltd. and the Controls Com- 
pany of America, Illinois, whereby the 
British company is to manufacture ex- 
clusively under licence in the United 
Kingdom the SorENG range of solenoids 
which are produced in the U.S.A. by the 
Controls Co. and distributed throughout 
the world. 

The SorENG range of solenoids is very 
extensive and typical applications in the 
U.S.A. include home laundry equipment, 
refrigerators, motor aircraft and 
vending machines. 


cars, 





Examples of the Soreng range of solenoids 
8 
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As a result of a sales agreement with the 
American Meter Co. Inc., Philadelphia, 
U.S.A., Parkinson Cowan Gas Meters 
are now marketing in Great Britain the 
American company’s volume and pressure 
gauges and base pressure and volume 
indexes. 

All the equipment covered by the agree- 
ment is for use with the new type of high 
pressure meter recently introduced to this 
country by Parkinson Cowan and also 
with the Connersville-type meters distri- 
buted by W. C. Holmes and Co. Ltd. 


THE French company, Société Anonyme 
des Etablissements Ed. Jaeger, of Paris, 
have accepted an invitation to become sole 
representatives in Metropolitan France for 
Smiths Aircraft Instruments Ltd. An 
agreement recently concluded between the 
two companies covers the sales and service 
of the complete range of aviation instru- 
ments and equipment, including the 
products of Smiths’ associates, Kelvin & 
Hughes (Aviation) Ltd., and Waymouth 
Gauges & Instruments Ltd. The only 
items excluded are spark plugs, igniters 
and jet pipe temperature measuring equip- 
ment which will continue to be handled in 
France by Smiths’ associate there, K.L.G. 
Société Anonyme. 

Among the more important items 
covered by the Jaeger agreement are auto- 
pilots, including automatic landing equip- 
ment, flight systems, para-visual directors, 
manometric and engine instruments, 
synchros and small motors from the very 
data 


extensive components range, air 
computers, and fuel contents gauging 
systems. 


The full address of Jaeger is: 2 Rue 
saudin, Levallois-Ferret, Seine, France. 


UNDER an agreement concluded with the 
Filtron Co. Inc., of America, Belling & 
Lee Ltd. are making a range of interfer- 
ence suppression filters pioneered and 
internationally sponsored by that com- 


pany. They will be known as “ Belling- 
Lee Filtron’’ filters. These filters are 
hermetically sealed, and_ suitable for 


operation in the temperature range —55 to 

+ 85°C (some types up to + 125°C). They 
are made in ratings from 0-15 amp up to 
300 amp, and up to 18,000 volts d.c. 
working. 


AN agreement has been signed between 
Solartron Laboratory Instruments 
Ltd. (a member of the Firth Cleveland 
Group) and Packard Bell Electronics 
Corporation, granting Packard Bell a 
licence to manufacture the Solartron CD. 
1014 portable double beam oscilloscope 
and the CD.1016, the rack mounted 
version of this instrument, in the United 
States of America. 

Packard Bell have placed an initial 
order for 200 Solartron manufactured 
CD.1014 oscilloscopes to meet immediate 
sales needs whilst they develop full scale 
production to meet a forecast of 6,000 
CD.1014 instruments per year. The agree- 
ment not only covers the full manu- 
facturing know-how but also includes a 
visit by Mr. T. Daly, production director, 
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Solartron Laboratory Instruments Ltd., 
who will pass on the benefit of his practical 
experience in such manufacture. Packard 
Bell contemplate full scale production of 
the CD.1014 will be achieved by October, 
1961; manufacture of the CD.1016 will 
commence January, 1962. Packard Bell 
will then market these instruments in 


North, South and Central America. 





Mr. ]. Walker (left) and Mr. E. R. Ponsford 
(vight) concluding the agreement between 
Packard Bell and Solartron 


AGENTS 


Matchless Machines Ltd. (Tesa Divi- 
sion) have appointed the following area 
distributors for TESA high precision 
measuring equipment: 

Stuarts & Houston, 5 York Street, 
Glasgow, C.2, for the whole of Scotland. 

Batesons Ltd., 105-111 Yorkshire Street, 
Rochdale, for Rochdale and surrounding 
area. 


Cawkell Research & Electronics Ltd., 
of Scotts Road, Southall, Middlesex, a 
member of the Simms Group of Com- 
panies, have appointed Messrs. Hird- 
Brown Ltd., 244 Marsland Road, Sale, 
Cheshire, as their official agents for the 
counties of Cheshire, Yorkshire, Durham, 
Lancashire, Westmorland, Cumberland, 
Northumberland and North Wales. 

This agency complements the com- 
pany’s Scottish and Midlands agency 
arrangements which are in the hands, 
respectively, of Elesco Electronics Ltd,, 


2 Fitzroy Place, Glasgow, C.3, and 
Hawnt & Co. Ltd., 112-114 Pritchett 
Street, Birmingham, 6. 

Messrs. Hird-Brown Ltd., like. their 


colleagues, will handle Cawkell’s electronic 
measuring equipment, including the 
Remscope, but not their non-destructive 
testing equipment. 


PRESSURE gauges, thermometers and 
special control instruments manufactured 
in Holland are now being marketed in the 
United Kingdom. Cockburns Ltd., 
Cardonald, Glasgow, are to act as British 
selling agents for the E.N.F.M. Co., of 
Schiedam, Holland. 

Special E.N.F.M. instruments to be 
marketed by Cockburns are automatic 
sampling units, and a temperature indi- 
cating controller for oil tankage. The 
sampling units can be adjusted for size 
and frequency of sample, and can be fitted 
with special intervals for operation with 
corrosive fluids. 
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As a result of a visit to Japan in Novem- 
ber, 1960, by Mr. Denis Hendry, the 
Kyokuto Boeki Kaisha organisation of 
Tokyo have been appointed exclusive 
agents for Solartron Electronic Group 
products in Japan. 

The range of equipment covers oscillo- 
scopes, digital voltmeters and associated 
equipments, together with analogue com- 
puters, data loggers, process response 
analysers and other systems equipment 

By agreement with the Japanese agents, 
one of their engineers, Mr. Yukio Anzai, 
has come to Solartron for three months’ 
intensive course in the various teclinical 
departments throughout the organisation. 


EXPORTS 

THE Société Genevoise D’Instruments De 
Physique, of Switzerland, has placed an 
order worth approximately £20,000 with 
EMI Electronics Ltd. for six EMI 
rotary control systems to fit ‘‘ Rotoptic” 
rotary positioning tables. 

This order from Geneva follows exhaus- 
tive testing on two prototypes of the EMI 
equipment. 


ILECTRICAL equipment valued at nearly 
£250,000 for driving four 3,000 ft/min, 
165-in. wide tissue machines and _ their 
associated winders, to be installed in 
Russia, has been ordered from the Motor 
and Control Gear Division of Associated 
Electrical Industries Ltd. by the 
Walmsley Group. The equipment is for 
delivery in Russia during 1962 and 1963. 

The drives incorporate AEI electronic 
control. Each section of the machine is 
driven by a d.c. motor supplied from its 
own generator. The generator field is 
supplied from the magnetic amplifier 
output stage of a transistorised regulator 
which constantly compares motor speeds 
with a highly stable reference voltage. By 
means of the electronic control the speeds 
of adjacent sections are held to an 
accuracy of within +0-1% and _ the 
overall machine speed to within -0-2% 
of top speed despite changes of load, 
ambient temperature or supply system 
variation. 


An order for more than 600 remote 
indication and control equipment systems 
for Russia has been received by Newman 
Electronics—Division of Newman In- 
dustries Ltd. 

This order is worth £10,000. 

Delivery of the systems will start 
immediately and be spread over the next 
twelve months. 

The Newman R.1.C.E. system is 
designed to provide remote indication and 
control of a wide range of units. In the 
Russian application the system will be 
used in conjunction with hydraulic valves. 


At Belling & Lee’s annual export dinner 
at the Grosvenor House, Park Lane, 
London, eight different countries were 
represented by senior members of the 
firm’s overseas agents; in many cases these 
were the heads of their respective organisa 
tions. Last year Belling-Lee showed 4 
35-5°%, increase in exports, having done 
rather better than the average for the 
industry. 
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W. & T. Avery, Ltd., of Birmingham, have 
recently obtained an order worth over 
$115,000 from the National Harbours 
Board of Canada. It is for three auto- 
matic grain weighers which will be by far 
the iargest purely gravity operated 
machines of this type ever made. They 
are to have a capacity of 20,000 lb for each 
weighing and each scale will be able to 
handle up to 40,000 bushels an hour. 

The machines are not finally due for 
erection until July, 1962, but already 
plans are being made at Soho Foundry for 
alterations to accommodate these giant 
scales. First on the list are modifications 
and enlargements to Avery’s own grain 
elevator with which all machines are 
rigorously tested before dispatch. 


An order has been placed with Smiths 
Aircraft Instruments Ltd. for forty-five 
Kelvin Hughes 50,000 ft altimeters to 
be installed in those aircraft of the Soviet 
AEROFLOT which operate on _ routes 
through and into Western European 
countries. They will be fitted in addition 
to the present Russian altimeters. 


International Computers and Tabula- 
tors Ltd. have recently received from 
South Africa orders for six of their new 
magnetic tape computers, the I.C.T. Type 
1301. The total value of the orders is 
£600,000. Sixteen smaller 1.C.T. com- 
puters have already been supplied to South 
African users. 

The South African Railways have 
ordered three of the new computers; the 
other orders, all for single machines, are 
from the Johannesburg City Council, the 
oil company Caltex (Africa) Ltd., and the 
steel tube manufacturers, Stewarts and 
Lloyds of South Africa Ltd. 

These computers will be installed and 
serviced by I.C.T. South Africa (Pro- 
prietary) Ltd., one of the 15 operating 
subsidiaries of International Computers 
and Tabulators Ltd. 


Messrs. ALAN Muntz & Co. Ltp. have 
appointed M. Falk & Co. Ltd. to handle 
the export management and sole dis- 
tributorship for all countries outside the 
United Kingdom (with the exception of 
France) of their oil flow indicator. 

The Muntz oil flow indicator, originally 
developed in the Feltham Research 


Laboratories of the company for use on 
the lubricating system of their free piston 
(Pescara/SEP/Muntz 


engines Patents), 


will now be available to all users and 
manufacturers of diesel engines, turbines 
and other equipment requiring controlled 
lubrication. 

These flow indicators are also suitable 
for the control of flow of other liquids and 
of air or gases. 


CONTRACTS 
EQUIPMENT to link existing and new 
instrumentation in their Aerodynamics 
Laboratory to a Ferranti Pegasus com- 
puter has been ordered by Parsons and 
Marine Engineering Turbine Research and 
Development Association (Pametrada) 
from Honeywell Controls Ltd. 

The order will be delivered at the end of 
this year. 

By means of disc encoders and pro- 
gramming units, the temperature, pressure 
and other instrumentation will be adapted 
to punched tape output, which is fed to 
the computer. 

Stringent self-checking will be in- 
corporated. Tape will be prepared from a 
preset number of strip chart recorder 
readings; from recorders stepping in 
synchronism with a pressure scanning 
valve; from readings of a Dobbie-McInnes 
digital manometer; and from information 
manually set by keys. 

Output from the disc encoders, mano- 
meter and keys is read simultaneously and 
fed to a group of memories, the output of 
these being scanned and converted to 
serial form for tape. 


Penny & Giles have recently received a 
Ministry contract for the supply of acci- 
dent data recorders. 

The recorders are for use in aircraft for 
the purpose of recording data such that, 
in the event of an accident, the informa- 
tion recorded could be used to assist in 
determining the cause of the accident. 

The system in prototype and _pre- 
production form has been in certain 
aircraft since July, 1960, and the type of 
information being recorded comprises: 

Indicated airspeed 

Altitude 

Control surface movement 

Vertical and lateral acceleration 

Aircraft heading 

Fire warning, oil pressure warning, etc. 

Speech can be recorded as analternative. 

In all, the existing system offers facilities 
for recording 24 channels. 





This 100 ft instrumentation panel is part of £200,000 worth of automation equipment made 
at the Newhouse, Lanarkshire, works of Honeywell Controls Ltd. by Vickers-Armstrongs, for 
4 Russian chemical works. There will be nearly 200 closed loops for controlling temperature, 
pressure, flow, liquid level and other quantities. It will be installed by Honeywell engineers. 
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In addition to manufacturing the 
recorders Penny & Giles also manufacture 
all the transducers required to measure 
the various parameters. 


Brookhirst Igranic has received orders 
from John Lysaght & Company and A.B. 
Svenska Flakfabriken for the supply of 
motor control centres for the new Ford 
Motor Co. works at Halewood, Lancashire. 
The orders are valued at £132,000. 
Cabling of motor, control and distribu- 
tion circuits from the individual starters 
will be carried out by Malcolm & Allan. 


LONDON UNIveERsity has ordered a Type 
1301 electronic computer from Interna- 
tional Computers and Tabulators 
Ltd. for use in the pre- and post-examina- 
tion processes associated with the G.C.E. 
at both ‘‘O”’ and “ A ”’ levels. 

For the past three years the University 
has been using I.C.T. standard punched 
card equipment for this work, during 
which time the number of candidates 
sitting the examination has been steadily 
increasing. The number is expected to 
rise to some 170,000 in the summer of 
1962, involving the marking and evalua- 
tion of some 800,000 papers. 

To meet this increasingly large commit- 
ment the University examination 
authorities have decided to introduce the 
faster and more progressive methods of 
data processing available through the use 
of a modern high speed electronic com- 
puter. By these means, the vast admini- 
strative load associated with preparing for 
the examinations will be eased, and the 
processing of candidates’ marks will be 
speeded up to provide early publication of 
results and issue of certificates to success- 
ful candidates. 


B.P. have awarded a contract to Foster 
Wheeler Ltd. for the design, engineering, 
supply and construction of the process 
units required for the lubricating oil 
project at their Kwinana refinery. 

The process units to be supplied for the 
project are as follows: 

Vacuum distillation unit 

Furfural extraction unit 

M.E.K.—toluene dewaxing unit 

Ferrofining (hydrofinishing) unit. 

In order to utilise an_ established 
organisation in Australia for the construc- 
tion of this work, Foster Wheeler Ltd. 
have formed an association with Con- 
structors John Brown Australia (Pty.) 
Ltd. for this contract. 

The new plant is expected to go on 
stream at the end of 1962, with an annual 
capacity of 100,000 tons of high grade 
lubricants. 


A £40,000 contract for the supply of 
materials for and erection of a 132 kilovolt 
grid link in Lincolnshire has been awarded 
to Associated Electrical Industries 
Ltd. The work will be carried out for the 
Central Electricity Generating Board, 
North Eastern Region, by AEI Construc- 
tion (Cables and Lines) Division. 


THE London Trustee Savings Bank has 
just placed an order with L.C.T. for 
punched card data processing equipment, 
including an I.C.T. Type 555 plugged 
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programme computer and one of the new 
900 series tabulators. The bank plan to 
extend this new policy of mechanisation 
by the later introduction of an I.C.T. Type 
1301 electronic computer. The decision to 
make use of this automatic data processing 
equipment was prompted by the need to 
install machine aid to handle more rapidly 
the ever-increasing volume of business, 
and to give even better service to the 
Bank's depositors. 


Boots Pure DruG Co. Ltrp. have placed 
an order for a De La Rue Bull 300 D.P. 
Series data processing system, to be 
installed in November this year. 

The installation will be the first of its 
kind in this country and is of a capital 
value of over £40,000. Considerable 
expansion is foreseen, and in the initial 
stages the system will produce chemical 
manufacturing cost information — for 
management. 


Tue Solartron Electronic Group Ltd. 
have a contract from the Ministry of 
Aviation to supply digital computing and 
data handling equipment to the Royal 
Aircraft Establishment at Aberporth for 
the high speed processing of digital radar 
information. 

The equipment, in effect, creates a 
radar picture so that the target (missile) 
is observed, during its approach to its 
destination, at all stages of progress, 
during which time the ‘“ control brain’”’ 
causes all other associated equipment to 
follow the target (missile). 

All settings and changes are auto- 
matically recorded during a trial for later 
examination, and punched paper tape 
input facilities are provided for checking 
purposes. 

A feature of the computing equipment, 
which basically consists of 6 Solartron 
Minimal computers, is the extremely high 
rate of computation, the requirement 
being for 2 polar/cartesian conversions, 
14 parallax corrections, and 4 cartesian/ 
polar conversions; all to 1 part in 108 
accuracy, performed every 50 milliseconds. 

The equipment is scheduled for instal- 
lation towards the end of 1961. 


SERVICES 
A NEW delivery system on small orders for 
custom-built rotary switches has been set 
up in the Havant Components Division 
of The Plessey Co. Ltd., at New Lane, 
Havant. 

Known as the “Blue Arrow”’ service, 
the new arrangement offers a seven-day 
delivery promise on any quantity of 
switches up to 50. This new service has 
been introduced to assist development 
engineers in obtaining, as quickly as 
possible, factory-made rotary switches to 
meet individual switching requirements. 

Although primarily intended to help 
engineers in need of  type-approved 
switches for Services and other high- 
quality electronic equipment, the new 
Blue Arrow service is also available to the 
domestic radio and television industry to 
provide suitable quality, special order 
switches in small quantities “with the 
minimum delay. 


910 


Orders for switches are preferably given 
on the standard switch order formats. To 
facilitate the ordering of Plessey switches, 
the company will shortly have available a 
redesigned ordering format for use with 
GA 2 size 2 and size 3 rotary switches in 
accordance with the requirements of 
DEF 5154. 

To supplement the Blue Arrow service, 
the range of Plessey switch kits is being 
extended to enable switches to be built 
with a wide variety of contact finishes and 
materials. The Blue Arrow service also 
provides a quick delivery on spare parts 
to replenish these kits. 

The service has been operating on a 
pilot scale for the last few weeks and 
demand for switches made under the 
scheme has been increasing steadily. 


C-E-I-R (U.K.) Ltd. have opened a 
computer centre at 58 Newman St., 
London, W.1. Computer facilities will be 
prov ded by IBM 7090 and 1401 data 
precessirg systems. Computer facilities 
may be obtained ona by-the-hour basis or 
working with C-E-I-R’s programmers. 


An analogue computation centre to 
serve industries in the United Kingdom 
has been established near London by 
Electronic Associates, Ltd., wholly owned 
subsidiary of Electronic Associates, Inc. 

The new facility, known as the United 
Kingdom Computation Centre, is located 
at the Burgess Hill manufacturing plant 
of Electronic Associates, Ltd., and is 
available on a time-rental basis for design 
and simulation programmes in nuclear, 
automotive, missile, chemical and _ ship- 
building fields. 

Equipment at the new centre includes a 
231R PACE system of 80 operational 
amplifiers and detachable pre-patching 
panels; a TR-10 transistorised desk-top 
computer of 20 operational amplifiers, and 
various recording systems. 


THE IBM Data Centre, opening at 58 
Newman Street, will be equipped with 
IBM 7090 and 1401 data _ processing 
systems. 

At the Data Centre, [BM will maintain 
this equipment for the use of commercial’ 
and scientific organisations which wish to 
write their own computer programmes and 
operate the machines themselves. This 
differs from the service offered at the 
company’s Service Bureaux where pro- 
gramming and operating staff are pro- 
vided by IBM. 

Although, at the Data Centre, the 
customer accepts full responsibility for 
operations, IBM will provide maintenance 
staff and also specialists who, without any 
additional charge, will be available to 
advise customer programmers and opera- 
tors on the most effective use of the 
equipment. They will also give pro- 
gramming courses. 

The method of operation at the Data 
Centre will have three advantages. It 
cuts the cost of using the equipment to the 
minimum; the customer keeps full contro] 
of the job; and the experience gained is 
valuable if that organisation later decides 
to install its own equipment. 

Users of the IBM Service Bureaux also 
have access to a computer of the capacity 
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of the 7090 for the first time, since the 
Service Bureaux can also draw on | ata 
Centre facilities. 

Clients of the Data Centre will lave 


access to the SHARE library of !BM 
computer users, the largest collection of 
computer programmes in existence it the 
world. It is expected that the centre will 
be used, not only by large commercial 
companies and organisations engaged on 
large scale research, but also by a wide 
range of medium and smaller organisations 
that have no such computer facilities for 
their work. 


ASSOCIATIONS 


THE theme of the 13th British Electrical 
Power Convention held in Eastbourne 
from 12th to 15th June was “ Electricity 
in the Prosperity and Welfare of the 
Nation ”’ 

The following papers were presented: 

“The British Electricity Transmission 
System”’ by Sir Christopher Hinton, 
K.B.E., F.R.S. (Chairman, Central Electri- 
city Generating Board). 

“Some Aspects of Efficiency and 
Economy in Distribution’’ by Bb. A. 
Brown, B.A., B.Sc. (Chairman, Southern 
Electricity Board). 

‘““The Electrical Power Industry in 
Canada"’ by Dr. A. E. Grauer, B.A,, 
Ph.D., L1.D., (Chairman, British Columbia 
Electric Co. Ltd., Vancouver). 

‘“‘ British Electrical Manufacture in the 
National Economy’’ by S. F. Steward, 
C.B.E., M.1.Prod.E. (Director, BEAMA). 


SINCE the establishment of a Machine 
Tool Industry Research Association, 
earlier this year, considerable progress has 
been made. The Machine Tool Industry 
Research Association is now a grant- 
aided Research Association and_head- 
quarters are being set up in Manchester. 
Information about the activities and 
future plans of the Association have 
recently been sent to members in the first 
issue of the M.T.I.R.A. News Letter. 


The Joint Radio Committee of the 
Nationalised Fuel and Power Indust- 
ries has prepared a basic specification for 
electronic telecontrol equipment which 
sets out the common requirements. In 
this way it is hoped to rationalise the 
production of suitable equipment and 
avoid the necessity to design equipments 
on an individual basis for specific applica- 
tions. 

The specification provides information 
on the minimum facilities required and 
guidance on the techniques preferred, e.g. 
the use of items such as cold cathode 
tubes, transistors, magnetic cores, etc., 
rather than electro-magnetic relays and 
hot cathode valves, but it intentionally 
avoids laying down rigidly the exact 
manner in which any facility should be 
provided. 

The equipment is intended to provide a 
highly flexible and readily extensible 
telecontrol system capable of keeping pace 
with the rapid growth of electricity and 
gas distribution; as such it would no 
doubt be of use to other large distribution 
systems. A number of outstations can 
indicate to a central station the st of 
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means of two-state and 


their plant by 
analo;ue measurements which are digit- 
ised for transmission; control of the plant 


from the central station is catered for but 
may be omitted if desired. Automatic 
alarm features are included and _ the 
centra! station equipment is arranged to 
give print-out for data logging if required. 

The Joint Radio Committee has en- 
couraged the development of this equip- 
ment and several manufacturers have 
shown an interest in meeting the require- 
ments of the Fuel and Power Industries. 
The Plessey Co. and Pye Telecommunica- 
tions Ltd. have already successfully 
demonstrated equipments specifically de- 
signed to meet the requirements of the 
basic specification. 

Copies of the basic specification may be 
obtained from Mr. G. D. Turton, Secre- 
tary, Joint Radio Committee of the Nation- 
alised Fuel and» Power Industries, c/o 
Central Electricity Generating Board, 
Bankside House, Sumner Street, S.E.1 


RESEARCH 

A NEW research programme to improve 
the manufacture of paper through the 
use of computer control is_ being 
conducted at the new Thomas J. Watson 
Research Centre near New York which 
was opened by IBM recently. A number 
ol paper companies and manufacturers. of 
paper machines are co-operating with IBM 
scientists in work which is aimed at 
controlling an experimental Fourdrinier 
paper machine (recently installed) to 
produce uniformly high quality paper. 

IBM is concerned in this project as a 
large customer of the paper industry, 
purchasing well over 100,000 tons of card 
stock each year. Paper is the most 
economical material for punched cards, 
but certain physical properties of paper 
sometimes cause problems in data _ pro- 
These arise from the fact that in 


cessing. 
certain temperatures and degrees of 
humidity paper will expand. This can 


upset the exact alignment of card columns 
as well as the right stiffness of the card. 

The computer is expected to control the 
many variables—pressures, temperatures, 
flows—-inherent in paper making. With 
paper travelling at a third of a mile a 
minute or more these change too rapidly 
for human adjustment. With the com- 
puter, paper making is expected to become 
a more exact science. 


Tue Department of Scientific and In- 
dustrial Research is to contribute over 
three quarters of a million pounds 
(£750,932) towards a new nuclear physics 
research centre at Oxford University. 
This will provide a particle accelerator of 
novel design with which Professor Denys 
Wilkinson proposes to carry out an 
extended programme of long-term re- 
search on nuclear structure. In addition 
the National Institute for Research in 
Nuclear Science will carry out the design 
of part of the accelerator at a cost to the 
Institute of £200,000, which, with further 
aid from the University Grants Comanaittee, 
brings the total government support for 
the project to approximately one million 
pounds. 

This specially designed equipment will 
consist of an 8-10 MeV vertical Van de 
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Graaff generator which will be coupled to 
a 12 MeV horizontal tandem Van de Graaff 
generator. With the energy that it will 
produce Professor Wilkinson’s group will 
be able to study the structure of all 
nuclei. It will be the first of its type in the 
world. 

Equipment of this size and cost must be 
regarded as a national asset and this 
accelerator, while primarily provided for 
Professor Wilkinson's research programme, 
will, by agreement’ between D.S.1.R. and 
Oxford University, be available to other 
research workers. 


EDUCATION 
THE latest film—‘Transistors”——-to be 
released by Mullard, deals with semi- 


research, manufacture and 
and will appeal to a wide 
both technical and 


conductor 
applications, 
variety of audiences, 
non-technical. 

Opening sequences show the automatic 
control of the destination and speed of 
shunted wagons by a computer which 
directs the wagons to their correct sidings. 

A simple explanation of the working of 
semiconductor devices follows, free use 
being made of animated diagrams to 
illustrate the functioning of both tran- 
sistors and diodes. 

The main body of the film deals with 
research and manufacturing techniques 
used in the devclopment and _ mass- 
production of these devices. Examples of 
the rigorous test procedures applied to the 
devices before they leave the factory are 
then shown. 

Sequences taken in the research labora- 


tories outline some of the problems 
undertaken by physicists and chemists 
working alongside mathematicians and 


enginccrs, including the investigation of 
the crystalline structure of semiconductor 
materials. 

The film closes with 
further applications of 
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equipments. Among these are soil analysis 
by electronic means and meteorological 
observations with airborne apparatus. 

The final sequences, of a_ rocket 
launching, symbolise the dramatic fields 
in which transistors are playing an import- 
ant part. 

Total running time is 25 minutes. 
Available for distribution in 16 mm copies. 


THE Oxford University Institute of 
Education held a one-day conference at 
Oxford on Saturday, 17th June, to discuss 
the recruitment of VIth Form grammar 
school boys and girls to higher tech- 
nological education. 


Speakers included Dr. W. Holder, 
Deputy Chief Scientific Officer, Aero- 
dynamics Division, National Physical 


Laboratory; Dr. L. R. B. Elton, Head of 
the Physics Department, Battersea College 
of Technology and H. A. Davies, M.A., 
Headmaster, High Pavement School, 
Nottingham. 

In particular, the alleged shortfall in 
recruitment of sixthformers into higher 
technological education was examined in 
the light of the nature of the study of 
technology, the institutions in which it is 
pursued and the preparations which have 
been made at school. 

This conference formed part of a 
study into recruitment for higher tech- 
nological education made possible by a 
grant from the Capitol Radio Engineering 
Institute, Washington, D.C. 


EXHIBITIONS, 
CONFERENCES, ETC. 


Electronic control of machine tools 
was the subject of three symposia organ- 
ised by the Electronic Apparatus Division 
of Associated Electrical Industries Ltd., 
and held from 16th to 19th May, 1961, at 
New Parks, Leicester. 

The symposia were attended by up- 
wards of one hundred and thirty people, 


911 





including prospective customers and AEI 
Manufacturing and District Office person- 


nel. Lectures were given by Messrs. M. 
Monk, R. Lawson, N. Milne and D. J. 
Mynall, all members of the Engineering 
Department, Electronic Apparatus Divi- 
sion, and the delegates were given 
demonstrations on staircase milling and 
tracing. Each session concluded with a 
discussion for which the chairman was 
Mr. J. A. Stokes, Manager (Leicester), 
Electronic Control Engineering Depart- 
ment. 

In an introductory talk on ‘‘ Electronic 
Control of Machine Tools’’, Mr. Monk 
pointed out that his subject was con- 
cerned with the machine tool itself in 
relation to automatic control. Very few 
machines had been designed specifically 
for automatic control and existing designs 
failed to meet a minimum specification in 
various ways. However, a compromise 
was often possible, provided that the 
machine tool manufacturer co-operated in 
carrying out certain essential modifica- 
tions. 

The factors determining the choice of a 
machine tool and the necessary modifica- 
tions were discussed, and Mr. Monk 
described why it was rarely possible, at 
reasonable cost, to fit automatic control to 
an existing machine tool. 

Mr. Lawson dealt with ‘‘ Feed Drives 
and Tracer Controls ’’. He referred to the 
fact that the electronic control of motor 
speed as applied to machine tools and 
other industrial equipment was essentially 
a feedback system in which the actual 
speed was measured by _ tachometer 
generators and compared with the refer- 
ence voltage. By those means spindle and 
feed speeds could be set and held steady 
to very close tolerances, a technique 
equally applicable to both electric and 
hydraulic motors. Such systems had 
other qualities which could also improve 
the productivity or extend the scope of 
machine tools, among which were: wide 
speed range without gear-changes; rapid 
acceleration and deceleration; finger-tip 
control; the facility of multiple control 
stations at virtually any distance or 
position; accurate indication of speed at 
little extra cost; the combination of 
several motions into a single control (e.g. 
steering); and easy adaptation to pre- 
programmed sequence systems. 


“Co-ordinate Setting as an Aid to 
Production’’ was the theme of Mr. 
Milne’s lecture. Fully automatic co- 


ordinate setting was discussed showing 
its application to general purpose boring 
machines and jig boring machines. Initial 
preparation of the information to be fed 
into the machine took place in the 
drawing or planning office. In the case of 
existing drawings it was possible that they 
would have to be re-drawn in a form in 
which the hole positions were expressed 
in rectangular co-ordinates. From this 
new drawing a co-ordinating table was 
prepared in which information was given 
on the co-ordinate settings and hole 
diameters. The last stage was the prepara- 
tion of the punch card from the co- 
ordinate table. 

With this form of machine tool control, 
the question inevitably asked was ‘‘ How 
much time would it save, compared with 
earlier methods? ’’ Mr. Milne said that 
there was no unique and easy answer to 
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this seemingly simple question. However, 
he attempted to provide an answer by 
taking actual examples of components 
manufactured on horizontal boring mach- 
ines and vertical jig boring machines; and 
concluded with a reference to extensions 
of the automatic co-ordinate setting 
control to provide special machining 
facilities such as staircase milling and 
dimple milling. 

The final lecture on ‘‘ The ‘ Numeritrol’ 
System of Continuous Numerical Control 
of Machine Tools’’ was contributed by 
Mr. Mynall. He pointed out that 
‘‘Numeritrol ’’ is the name given to the 
AEI electronic control system developed 
to effect continuous, co-ordinated control 
of machine-tool movements from digital 
recordings on magnetic tape. It covered 
not only the machine tool and its control 
gear, but also the special computing 
programmes and apparatus which, to- 
gether, minimised the amount of numeri- 
cal information which had to be handled 
explicitly by the planner responsible for 
producing the magnetic recording. 

Mr. Mynall’s talk dealt with the 
system from the point of view of applica- 
tion rather than technical detail. 

The AEI Electronic Control Group 
which arranged the lectures hopes that 
they will demonstrate how the installation 
of machine tools fitted with these systems 
can help with manufacturing problems, 
improving the techniques used and the 
through-put and accuracy obtained and, 
thus, in the majority of cases, reduce the 
production costs. 


Fi_m shows, lectures on metrology and a 
comprehensive demonstration of measur- 
ing instruments and machine tools were 
presented to West Country industrialists 
aud engineers during a joint exhibition 
held by the Société Genevoise Ltd. and 
the Taylor, Taylor & Hobson Division 
of Rank Precision Industries Ltd. in 
Bristol recently. 

John R. Adams, of Taylor, Taylor & 
Hobson, lectured on ‘‘ Some Aspects of 
Fine Measurements ”’ and P. A. McKeown 
on ‘‘ The Development of Line Standard 


Metrology ”’. 


THE sixteenth annual Electronics, 
Instruments and Components Exhibi- 
tion and Convention of the Institution 
of Electronics will be held at the College 
of Science and Technology, Manchester, I, 
during the periods 6-8th and 10-12th 
July (inclusive), 1961. 

This exhibition and convention will 
incorporate a_ scientific and industrial 
research section, a manufacturers section 
and a programme of lectures and films on 
the topics of electronics, instruments and 
components. 


THE third International Congress on 
Cybernetics, organised by the Inter- 
national Association for Cybernetics, will 
be held at Namur (Belgium), from the 
11th to the 15th September, 1961. 
Five themes will be considered, each 
theme being studied by a special section: 
1. The bases and methods of cyber- 
netics 
2. Semantic machines 
3. Automation: technical aspects 
4. Automation: economic and social 
aspects 
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5. Cybernetics and life. 

A general opening conference wiil be 
given by M. Georges Villiers, President of 
the French National Employers’ Council. 

Further information may be obtained 
from, Secretariat de |’Association Inter- 
nationale de Cybernétique, A.S.B.L., Rue 
Basse-Marcelle, No. 13, NAMUR (Belgium) 


On 13th and 14th June, Elliott Brothers 
(London) Ltd. held a private symposium 
and exhibition on Analytical Instru- 
mentation of Industrial Process Con- 
trol. 

At the symposium, papers were read 
by Mr. K. E. Hallikainen, President of 
Hallikainen Instruments, of Berkeley, 
California, on ‘‘The Application of Analy- 
sis Instruments in the U.S.A.’’ and by Mr. 
D. J. Fraade, Head of the Applications 
Laboratory of the Analytical and Control 
Division of Consolidated Electrodynamics 
Corporation, Pasadena, California, on 
“The Continuous Measurement of Mois- 
ture’’. Papers were also read by Mr. L. 
Farey, of the Mobil Oil Co., on “‘ Analysis 
Instruments from the Point of View of the 
User ’’ and by Mr. J. Mawson on “ Experi- 
ence with Plant Stream Analysers at 
Imperial Chemical Industries, Billing- 
ham’’. Mr. T. R. Mills, Chief Engineer of 
The Analytical Instruments Division of 
Elliott Brothers (London) Ltd., spoke on 
“ Trends in Continuous Process Analysis’. 

There was on exhibition a wide selec- 
tion of the extensive range of quality 
control instruments supplied by The 
Analytical Instruments Division of Elliott 
Brothers (London) Ltd. 


THE emphasis placed by electrical manu- 
facturers on increasing their exports is 
reflected in the programme arranged by 
the British Electrical and Allied 
Manufacturers’ Association for the 
BEAMA Golden Jubilee Export Confer- 
ence to be held at the Connaught Rooms, 
London, on 5th and 6th October. 

The President of the Board of Trade 
will speak at the Conference Luncheon, 
and on the first day there will be papers 
by leading authorities followed by discus- 
sions on electrical engineering and prob- 
lems of trading with Europe and the 
Western Hemisphere. 

The session on the second day is 
reserved for a series of discussion groups 
on subjects of vital importance to all 
exporters. Each group will have a chair- 
man who is a member of the BEAMA 
Export Panel, and two discussion leaders. 
Subjects covered by the discussion groups 
will be: finance for export; market 
research; standards and practice and 
designs for foreign markets; the changing 
pattern of overseas trade; export publi- 
city, advertising and fairs. 

The Conference Chairman will be Mr. 
Leonard Short, M.C., Chairman Designate 
of the BEAMA Export Panel and Director 
of Overseas Operations of The English 
Electric Co. Ltd. 


THE Stockholm Components Show 
organised by the Radio & Electronic 
Component Manufacturers’ Federation 
will be held from 9th - 13th October. Last 
year sales of British components to 
Sweden and Norway were more than 
double the 1959 figure. 
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INSTRUMENT APPLICATIONS 


Automatic Carburising by Standard- 
Triumph 

A MODERNISATION scheme to provide fully 
automatic control of carburising and 
carbo-nitriding furnaces has been com- 
pleted by the Standard-Triumph organisa- 
tion at their Fletchamstead and Radford 
Works, Coventry. The scheme uses the 
endethermic gas technique. 

Main shafts, gear wheels, pinions, 
differentials, cluster gears and similar 
parts require careful hardening if their 
dimensions and metallurgy are not to 
suffer. Using the new scheme, the com- 
pany finds that certain gear wheels are 
retaining their dimensions to some 0-004 
in. accuracy and have a surface finish 
after nitriding that makes them suitable 
for assembly direct into vehicle gear 
boxes. 

Both factories incorporate precisely 
controlled quenching after treatment; 
at Fletchamstead the quenching is em- 
bodied in the furnaces and at Radford 
press-quenching is a separate operation. 

There are four single-zone Wild- 
Barfield furnaces at Fletchamstead with 
carburising and stabilising time controlled 
by four sets of instruments on a large 
panel. A Honeywell electronic strip chart 
recorder/controller inter-operates with two 
process timers which reset themselves 
after completion of the cycle. Carburising 
normally takes place at about 940°C and 
carbo-nitriding at around 815°C. Each 
set of instrumentation includes a section 
housing manual controls for the ammonia, 
propane and air producing the endother- 
mic gas. There are also Pyr-O-Vane 
instruments by Honeywell which indicate 
and cut off fuel flow under excess tempera- 
ture conditions, similar instruments safe- 
guarding the gas generator elsewhere. 

The panel also 
controllers for two 
furnaces. 


Honeywell 
tempering 


includes 
160°C 


A separate recorder/controller keeps 
oil supply temperature constantly at 
55°C to within 1°C, and during quenching 
a Burrell process timer on each furnace 
keeps the oil temperature steady. 
Dewpoint control is provided by 
Foxboro-Yoxall circular chart controllers. 


Automation of a different kind is 
provided on two G.W.B._ three-zone 
carburising furnaces at Radford, where an 
85 ft panel includes both automatic and 
push-button control. The automatic con- 
trol for each furnace is provided by three 
Honeywell circular scale controllers, one 
per zone, and a permanent record is given 
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on a multipoint strip chart recorder 
alongside. Zone temperatures are respec- 
tively in the region of 820, 840 and 920°C 
A further two Honeywell recorders give 
tempering furnace temperatures and 
quench temperatures. Quenching takes 
place on Gleason presses, the moment of 
quench being determined by Honeywell 
contact controllers which start the 
quenching cycle when the work-piece 
temperature falls to a given level, as 
detected by a Radiamatic radiation 
pyrometer. 

Control of the endothermic gas tempera- 
ture of 1040°C is obtained to a closeness of 


+2°C by a controller from the same 
supplier. Dewpoint is controlled by 
Foxboro-Yoxall instruments as at the 


other factory. 

The manual control is provided and an 
alternative on a console desk, one per 
furnace. 

Circle 76 for further details. 


Automatic Frequency 
Measuring System 
SAVINGS of up to £200 per operator can be 


effected in the production testing of 
crystal filters, oscillators, h.f. coils and 
chokes and other components where 


highly accurate frequency measurement 
and indication is essential. Racal Instru- 
ments, in order to reduce the expense 
involved in equipping each operator with 
frequency measuring test equipment, have 
devised a completely automatic frequency 
measuring system which is ideally suited 
to the production test environment. 
Using only one frequency meter with 
in-built translator control panel, the 


system enables accurate (+1 count +1 
part in 10%) frequency measurements in 
the range 0—10 Mc/s to be made auto- 
matically by up to six operators, each 
operator having a separate in-line digital 
display unit. Under certain conditions 
the frequency range can be extended to 
higher frequencies. 

Comparisons of costs show that where 
the equipping of six operators with 
conventional equipment would cost close 
on £4,200, the Racal system for the same 
number of operators is in the region of 
£3,000, dependent upon the “ tailoring ”’ 
of the equipment to the customer's 
requirements. 

The added advantages of the system 
are that full use is made of the test equip- 
ment, the operators’ are not “ cluttered ”’ 
with expensive apparatus, indication is 
made in easily-read in-line form, and 
additional readout units can be added at 
little extra cost. 


The Racal installation comprises a 
Type SA.505 digital frequency meter, 
with its own built-in translator control 


panel, and the desired number of remote 
in-line readout panels, together with 
necessary control and automatic  se- 
quencing circuitry. 

The automatic control panel provides a 
queueing mechanism so that the equip- 
ment can be used to its full capacity 
according to the type of installation and 
facilities required in the system. 

Each remote position is fitted with a 
control panel enabling the operator to 
“call’’ the counter and make a frequency 
measurement. The measurement is dis- 
played in illuminated numerals and each 
indication is held for five seconds. The 
terminal equipment is fitted in a standard 
19 in. rack or can be bench mounted if 
desired. 

A similar installation using a_ Racal 
SA.21B digital counter has been installed 
for a 6-position production test bench 
for crystal filters at Marconi’s Chelmsford 
Works. With a 3} second display time, 
indication is given of frequencies based on 
a 100 kc/s fundamental. The in-line read- 
out is fitted to Marconi’s own scanning 
rack and the comparatively short display 
means that with all operators using the 
system the maximum queue is only 17} 
seconds. 


Circle 77 for further details. 





Automatic carburising and carbo-nitriding at the Fletchamstead works of Standard- 


Triumph where gear wheels emerge 


from four 


single zone furnaces dimensionally 


very accurate and suitable for assembly without further treatment. Honeywell instrumentation 


forms the basis of the control systems. 
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Circle 359 for further information 
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Rapid High Accuracy Analysis of Oils 


YOUNGHUSBAND STEPHENS & Co. LtTD. 


have recently installed Pye gas liquid 
chromatography equipment. The high 
sensitivity argon ionisation detection 


system allows rapid and accurate analysis 
of raw materials, control of process 
methods, and also provides a new basis 
for further research work. 

The percentages of fatty acid con- 
stituents are determined during the 
analysis of raw materials, allowing the oils 
to be used for the manufacture of products 
most suited to the constituents present. 
For example, in the case of linseed and 
soya oils, the percentages of linoleic and 
linolenic fatty acid are determined to a 
high degree of accuracy, enabling oils with 
the maximum drying or non-yellowing 
properties to be selected. 

Other oils such as rape seed, tobacco 
seed, boiled and blown oils and _ poly- 
merised oils are chromatographed and 
analysis figures are usually available 
within one hour of a sample being taken. 
During processing more detailed informa- 
tion of process efficiency and treatment 
techniques can now be obtained owing to 
the rapid analysis performed by the Pye 
equipment. 

One of the current projects included in 
the extensive programme of research being 
carried out in the Younghusband Stephens 
laboratories is the investigation of un- 
polymerised fatty acids during the heat 
treatment of oils. In this, and other pro- 
jects being carried out, a considerable 
amount of analytical information is being 
made available, assisting in new and 
improved products for the paint industry. 

Circle 78 for further details. 


Drilling Printed Circuit Boards 
An electronically-controlled drilling mach- 
ine equipped with a multi-spindle head 
has paid for itself by the saving of tooling 
costs on its first job. For future jobs, the 
only extras will be the negligible cost of 
new tapes, and in all cases design modifica- 
tions can be made much more cheaply than 
when using conventional drilling methods. 
Altering a jig can take up to ten hours 
but a new tape can be made in fifteen 
minutes. 


The problem was to make varying 
numbers of holes in small batches of 
printed circuit boards of several different 
designs. An EMI-Grimston positioning 
table, supplied by EMI Electronics Ltd., 
was equipped with a seven-spindle drilling 
machine which was also controlled by the 
EMI system. The positioning equipment 
uses a measuring element with an electrical 
accuracy of +0-0005 in., which gives a 
guaranteed positional accuracy of the 
table of 40-002 in. with repeatability to 

0-001 in. 

Information can be fed into the system 
by punched tape or set up on dials. 

A removable baseboard is loaded with 
seven packs, each of five printed circuit 
boards, located by datum holes on pins, 
and then fixed to the table. The x 


ordinate is read and the table moves in 
The y 


the x direction and is locked. 
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ordinate is then read and the table moves 
in the y direction and is locked. The 
spindle feed is actuated and drilling takes 
place. The cycle is repeated for the 
second hole. The reading of the x 
ordinate starts while the spindles are 
retracting. 

Duplicate baseboards facilitate un- 
loading and reloading of one while the 
other is on the machine, thus ensuring 
maximum machine utilisation. 

Circle 79 for further details. 


Aircraft Nosewheel Steering 

DersiGN characteristics of recent military 
and civil aircraft have shown the need to 
incorporate accurate and reliable nosc- 
wheel steering, which in addition to nor- 
mal taxying duties supplements 
conventional controls during take off and/ 
or landing. 

The remote control system developed 
by Dowty Electrics Ltd. primarily for 
aircraft nosewheel applications is intended 
for use with all forms of steering motors 
and consists of three basic elements: 

(a) Pilot’s control (Input) 

This is a simple resistance-type 
transducer coupled directly to the 
rudder-bar or _ special steering 
wheel. 

(b) Follow-up transducer 

This is also a simple resistance- 
type transducer connected to the 
steerable nosewheel. 

(c) The control panel 

In its simplest form the control 
panel incorporates a transistorised 
amplifier and associated slave 
relays which control the steering 
motors through solenoid valves or 
further heavy-duty relays when an 
electric steering motor is used. 

In operation the input and follow-up 
transducers are connected to form a 
simple Wheatstone bridge circuit, which 
is polarised from a direct current supply. 
The transistorised amplifier is the sensing 
element in this circuit and operates the 
slave relays in response to error signals 
produced by asymmetrical displacement of 
the moving transducer contact blades. A 
high degree of sensitivity is afforded by 
this arrangement so that it is usual to 
provide a variable ‘‘ amplifier gain ’’ con- 
trol to allow stability adjustment of the 
complete system. 

Dowty Electrics Ltd. offer a range of 
nosewheel control systems which are 
readily adapted to existing or new aircraft, 
and which cater for widely varying air- 
craft characteristics—some of the avail- 
able unit variants are outlined below: 

(i) The follow-up transducer can be 
supplied with special switch sectors 
which are connected, to prevent 
undercarriage retraction until the 
nosewheel is correctly centred. 

(ii) By using an alternative circuit 
arrangement, a wide range of non- 
linearity may be introduced to 
provide, for example, decreased 
sensitivity in the centre position, 
e.g. angular movement of the pilot’s 
control can be increased in relation 
to a given movement of the nose- 
wheel about its centre position. 
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Alternatively, by introducing a 
pilot-operated switch, the steerable 
angle and sensitivity can be readily 
changed to suit both high and low 
aircraft ground specds. 

Two basic types of control panel are 
available: single channel or two channel 
systems. The latter provides double pole 
switching and is normally used for aircraft 


applications. The two channel system 
uses twin-track input and _ follow-up 
transducers, each forming an entirely 


separate bridge circuit with twin tran- 
sistorised amplifiers. In operation these 
two channels electrically monitor each 
other and final steering control is depen- 
dent on the agreement of both channels. 
When fault conditions occur, the steering 
control is removed and the nosewheel 
reverts to free castoring by the release of 
solenoid operated by-pass valves or clutch 
mechanisms. 
Circle 80 for further details. 


Control for Electric Underfloor Heating 


THE Satchwell Ratiomatic is a control 
system for the automatic regulation of the 
duration of charge supplied to a domestic 
electric underfloor heating system during 
an off-peak period. 

The control of such heat storage installa- 
tions presents a_ particularly difficult 
problem since the heat emission cannot 
be controlled as in other forms of heating 
and it is only possible to govern the charge 
that is fed into the heated floor, to be 
liberated during the following twelve 
hours. 

The Ratiomatic employs two tempera- 
ture detectors, one mounted outside the 
building and the other inside, and the 
charging period is regulated according to 
the temperature measured by them in 
combination. The system provides an 
infinitely variable charge which may be 
anything between 100% and zero. 

Intermediate charges between fully on 
and oFF are provided by acyclicswitching 
action, the proportion of time that the 
floor heating is switched on during the 
charging period determining the amount 
of the charge. The outside unit not only 
measures the air temperature but takes 
into account the effect of wind on the 
building as well. Also the room thermo- 
stat is arranged so that it increases the 
charge for a fall in room temperature 
but incidental rises in temperature above 
the desired level do not reduce the charge 

It has been found by experiment that 
when a large mass of material is being 
used as a heat store (as in a floor heating 
system) no advantage is gained by de- 
laying the charge until the last possible 


moment in the charging period and 
consequently no clock mechanism is 
necessary. The Ratiomatic is, in fact, a 


simple system employing two small units 
which can be installed in the most 
convenient and suitable positions since 
they are connected only by wiring. They 
are simple, too, to set only two tempera- 
ture dials—and these can be adjusted on 
site or re-set at any time to suit the 
building characteristics and the house- 
holders’ preferences. 
Circle 81 for further details. 
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Circle 360 for further information 
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MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd. and Dow Corning Corporation) 


first in British Silicones 


68 Knightsbridge - London - SW1- Telephone Knightsbridge 7801 


Area Sales offices: Birmingham, Glasgow, Leeds, London, Manchester 


How much do you know about 


SILICONE FLUIDS 


Did you realise that they have: 


Exceptional thermal stability 

Excellent viscosity temperature characteristics 
Extreme resistance to oxidation and shear breakdown 
Low volatility 

High flash points 


No? Well why not find out more about these versatile fluids 
and the way that they are already being used by industry. 
Our publication ‘Engineering Guide to M S Silicone Fluids’ 
(G 11) sets out numerous application examples and gives 
further particulars of the properties—why not write for a 
copy today—now! 

If your requirement is more for silicone lubricants and greases 
then ‘Silicone Lubricating Fluids & Greases’ (G 14) is the 
publication for you. 
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Mr. Rk. H. Wilson 


Mr. R. J. Bailey 


Mr. R. H. Wilson has been appointed 
to the board of directors of CIBA (A.R.L.) 
Ltd. Mr. Wilson, who joined the company 
then known as Aero Research Ltd.) in 
1954, was initially associated with the 
development of ‘‘ Araldite ’’’ epoxy resins 
and was appointed general sales manager 
last year. 

Professor Sir Bernard Lovell, 
0.B.E., F.R.S., Professor of Radio 
\stronomy at the University of Man- 
chester and Director of the Nuffield Radio 
Astronomy Laboratories, Jodrell Bank, 
has accepted the appointment of Scientific 
Adviser to British Space Development 
Company. 

His services as Scientific Adviser to the 
British Space Development Company will 
be of great value to the company’s tech- 
nical committee which is engaged in 
detailed investigations into ways and 
means of launching a British space pro- 
gramme for communication satellites in 
the near future. 


Two Scientific Attachés have been 
appointed by D.S.I.R.° One is an entirely 
new post of Scientific Attaché to the 
British Embassy in Tokyo to advise the 
sritish Ambassador on scientific matters 
and to report on Japanese scientific and 
technical development in the civil field. 
The other is the appointment of a succes- 
sor to Mr. G. H. Greenhalgh, whose tour 
of duty as Scientific Attaché to the 
British Embassy in Stockholm ends soon. 

Dr. Charles Manders, aged 54, has 
been selected to fill the Tokyo post. He 
will hold the rank of Senior Principal 
Scientific Officer and joins the Department 
of Scientific and Industrial Research from 
the Ministry of Defence. 

The new Scientific Attaché in Stockholm 
willbe Mr. William Drury. He joins the 
D.S.I.R. from the Royal Naval Scientific 
Service, where he is currently scientific 
assistant to Sir John Carroll, Deputy 
Controller (Research and Development). 
Mr. Drury, who is 43, will also hold the 
tank of Senior Principal Scientific Officer. 


The following appointments have been 
made to the board of the Consolidated 
Pneumatic Tool Co. Ltd. 

S. H. Ireland—assistant 
director. 

L. S. Bright—financial director. 

A. O. Miller—director. 


managing 


Mr. C. R. Thompson has recently 
been appointed an executive director of 


Pye T.V.T. Ltd., Cambridge. 
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Mr. R. J. Bailey has been appointed 
vice-president of The English Electric 
Corporation in New York. This newly- 
formed corporation centralises the U.S.A. 
activities of The English Electric Group, 
including Marconi Instruments of which 
Mr. Bailey has been U.S. manager since 
1954. He joined Marconi Instruments in 
1938 as a junior sales engineer and 
served in the Royal Navy during the War. 
In 1946 he rejoined Marconi Instruments 
and was manager of their London office 
before going to America. 


Following reorganisation of Associated 
Electrical Industries Cable Division, Mr. 
J.S. A. Bunting, formerly joint divisional 
general manager, has been elected to the 
board of Associated Electrical Industries 
(Woolwich) Ltd. AEI Cable Division is 
one of the four AEI Product Divisions 
in the Woolwich Group. 

The following appointments have also 
been made in AEI Cable Division: 

Mr. E. J. Vidler, divisional general 
manager and director of AEI divisional 
management company. 

Mr. F. V. Vaissiere, divisional com- 
mercial manager. : 

Mr. V.L. J. Plascott, divisional manu- 
facturing manager. 

Mr. W. G. Hawley, divisional chief 
engineer. 

The operation of AEI Cable Division is 
now organised into four Product Groups: 
Power Cable (Sales manager—Mr. K. S. 
Estlin) ; Super Tension Cable (Sales mana- 
ger—Mr. R. G. Holland); Rubber and 
Plastic Cables and Wires (Sales manager 
Mr. D. Beavan); Distribution Equipment 
and Accessories (Sales manager—Mr. H. 
Hubbard). 


Mr. Charles A. Moore has _ been 
appointed to the board of U.S. Industries 
Inc. (Great Britain) Ltd. 

Mr. Moore, who is 51, is already a 
director of Burtonwood Engineering at 
Warrington, Lancashire, a subsidiary of 


U.S.I. He is chairman of the board and 
principal sales executive of Manning, 


Maxwell & Moore Inc., a manufacturing 
company in Stratford, Connecticut, which 
produces a wide range of industrial pro- 
ducts including gauges, valves and instru- 
ments, cranes, various types of hoists and 
related accessories. 


The Wayne Kerr Laboratories Ltd. have 
recently appointed John O. Viccari as 
manager of their headquarters sales office 
at New Malden. 


Major E. R. Wilcox has been appointed 
research and development liaison officer. 
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PERSONALITIES 


Sir Edward Playfair, K.C.B., has 
been appointed chairman of International 
Computers and Tabulators Ltd., with 
effect from the Ist August next, when he 
will be released from the post of Perman- 
ent Secretary to the Ministry of Defence. 


Dr. R. Conrad, assistant director of the 
Medical Research Council’s Applied 
Psychology Research Unit at Cambridge, 
will act as consultant in applied 
psychology to the Post Office for an 
initial period of two years. 

The following examples show the kind 
of problems on which the Post Office is 
obtaining specialist physiological and 
psychological advice: 

An important study is being carried out 
to determine the best layout for the 
keyboard that controls a_ letter-sorting 
machine. Specialist advice is also being 
sought to help decide the optimum periods 
of continuous working for staff employed 
at these machines. Certain other investi- 
gations aim at ensuring the staff do not 
suffer any avoidable fatigue or eyestrain. 

Studies that are being carried out to 
determine the best method of coding the 
addresses on letters are also of considerable 
importance in the further mechanisation 
of the postal service. 

Specialist psychological advice has 
proved most useful in connection with the 
operation of a new type of switchboard ; 
this advice has enabled more effective 
and economical methods of assessing 
operating requirements in the use of this 
type of switchboard. The new consultant 
in psychology is also building up informa- 
tion about the performance both of opera- 
tors and of the public generally, in 
memorising numbers, with a view to 
determining ways in which errors might 
be minimised. He is also considering 
problems of the presentation of informa- 
tion and instructions to subscribers and 
operators. 
appointed Norrie 


Solartron have 


McFarlane as regional manager covering 
Scotland and Ireland. 


ns 





Mr. N. McFarlane 


Major E. R. Wilcox 
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Hilger & Watts Ltd. announce that Mr. 
A. H. Campbell, M.A., M.I.E.E., who 
has been a director of the company since 
1951 and general manager since 1954, has 
been appointed joint managing director 
with Mr. G. A. Whipple, M.A., M.I.E.E., 
F.Inst.P. 

Hilger & Watts Ltd. have recently 
appointed two more representatives. 


For Scotland, they have appointed Mr. 
Alastair Campbell, B.Sc., whose base 
will be the offices of Elesco Electronics 
Ltd., 2 Fitzroy Place, Glasgow, C.3; Tel. 
Glasgow Central 1082. 

For the Midlands, E. R. Sayer, B.Sc., 
Ph.D., has been appointed. His address 
is 32 Mountford Crescent, Aldridge, Nr. 


Walsall, Staffordshire; Tel. Aldridge 
53151. 
Mr. Norman Readman, managing 


director of the Consolidated Pneumatic 
Tool Co. Ltd., has been elected president 
of the Chicago Pneumatic Tool Company, 
New York, to succeed Mr. Guy J. Coffey. 

Mr. Coffey becomes chairman of the 
sjoard in succession to Mr. H. Arnold 
Jackson who has retired, although re- 
maining a director and chairman of the 
Executive Committee. 

Mr. Readman leaves for New York in 
September. 


British Insulated Callender’s Cables Ltd. 
have appointed Mr. A. W. Thomson, 
A.M.LE.E., as technical manager of 
BICC-Burndy Ltd., Prescot, Lancs. His 
duties include the design, development 
and application engineering of all BICC- 
Burndy products. 


Mr. L. A. Thomas, B.Sc., F.Inst.P., 
A.M.LE.E., has been appointed chief 
physicist at the Hirst Research Centre of 
The General Electric Co. Ltd., Wembley, 
Middlesex. . 


The following board changes have taken 
place in the English side of General Con- 
trols Co., Remy H. Ludwig has resigned 
as director, and Jack F. Ray has joined 
the board. 


Mr. E. B. Augood, A.M.LE.E., 
A.M.I.Mech.E., has been appointed 
works manager to Ultra Electronics Ltd. 
Mr. Augood was previously with the 
Morgan Crucible Group for many years, 
his last position being that of managing 
director of Morgan Components Ltd. at 
Stanmore, Middlesex. 

The company also recently appointed 
a new projects officer in the Control and 
Instrumentation Division, Mr. Ronald 
G. Mammatt, previously with Cosmor- 
cord Ltd. 


Mr. D. Major, B.A., B.Sc., has been 
appointed assistant chief engineer of the 
X-Ray Department of Instrumentation 
Division, Associated Electrical Industries 
Ltd. 


Professor Maurice G. Kendall is to 
join the Board of C-E-I-R (U.K.) Ltd., 
the computer research services organisa- 
tion. His election will take effect from Ist 
October, 1961, and he will be responsible 
for the Departments of Mathematics, of 
Statistics and of Operational Research 
and their activities. He will work closely 
with Dr. Alexander S. Douglas, the 
Director of Technical Services, whose 
divisional responsibilities include Depart- 
ments of Computer Services, of Computer 
Technology and of Programming. 

Dr. Maurice G. Kendall is at present 
Professor of Statistics in the University 
of London and will vacate his chair on the 
30th September, 1961. 


Mr. R. F. Hockin, A.C.W.A., A.M.I. 
Mech.E., has resigned from the board of 





Burtonwood Engineering Co. Ltc., in 
order to devote more time to his other 


interests. 


A central Publicity Department has 
been set up at Hawker Siddeley Aviation 
with Alec Hicks as manager. The new 
department will control and co-ordinate 
all Advertising, Public Relations, Exhibj- 
tions and Publications for the big aviation 
combine. Jim Corfield has been ap- 
pointed public relations officer in the 
new set-up which will report to the HSA 
Sales Director, J. A. R. Kay. 

Assisting him will be Mr. David 
Masters, former production test pilot 
with Fairey Aviation at Manchester, who 
will fill a new appointment as technical 
press officer. 


Cambridge Instrument Co. Ltd. have 
appointed Mr. K. J. Bush, A.M.I.E.E,, 


as assistant sales manager, Mechanical 
Thermometer Division, Friern Park, N. 
Finchley. 

Mr. W. C. Orford, Mr. S. V. J. 


Crump and Mr. W. A. Hall have been 
appointed as assistant resident engineers 
at the company’s branch offices in 
Nottingham, Bristol and Manchester 
respectively. 


J. Sharpe, B.Sc., A.M.I.E.E., of EMI 
Electronics Ltd., was chosen by the 
Russian authorities as the sole representa- 
tive of the Scientific Instrument Manu- 
facturers’ Association at the British Trade 
Fair, Moscow, to give a technical lecture 
to a Russian audience. Mr. Sharpe is 
manager of the company’s special elec- 
tronic valve and tube division and the 
subject of his paper was ‘‘Photomultipliers 
and their Applications "’ 

The lecture covered such points as 
design and _ characteristics of photo- 
multiplier tubes, and their specialised 
modification for particular applications. 





SOCIETY OF 


Grangemouth Section 


THE Grangemouth Section held a_ well 
attended Annual General Meeting in the 
Leapark Hotel, Grangemouth, on the 
16th March, 1961, and they were pleased 
to welcome Commander A. A. W. Pollard, 
the Society’s secretary as their honoured 
guest. 

The minutes were then read by the 
secretary, Mr. S. Blake, and mention was 
made of the encouraging growth in 
membership during the past year. 

The chairman, Mr. H. Slack, gave his 
report on meetings held at the Central 
Council, and the Local Chairman’s Com- 
mittee where it appears considerable work 
is still being done on training programmes, 
and educational proposals. The meeting 
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was interested to hear of a Government 
White Paper on “ Better Opportunities in 
Technical Education’’ which proposes 
some changes in titles and modifications to 
length of courses. It was said that a 
Scottish regional committee would investi- 
gate the possibility of organising a 
symposium of one day following sug- 
gestions given by the Central Council. 
The chairman proposed a vote of thanks 
to the executive committee and, in men- 
tioning the work they had done, hoped 
that the success of the past Annual Dinner 
would prompt the members to have a 
similar function in the coming year. 

After the balance sheet had _ been 
presented by the treasurer Mr. S. Skilling, 
the officers were elected. 


INSTRUMENT PRACTICE 


TECHNOLOGY 


Mr. FE. Worsley 

Mr. G. Williams 

Mr. S. Blake 
(re-elected) 

Mr. J. Grindley 

Mr. F. B. P. Jowett 
(re-elected) 


Chairman: 
Vice-Chairman: 
Secretary : 


Treasurer : 
Recorder : 


The retiring office bearers were Mr. H. 
Slack, the chairman, who was proposed 
and nominated for immediate past 
chairman, and Mr. S. Skilling the treasurer. 

The retiring committee members are: 

Mr. J. Bulloch 
Mr. G. Williams 
Mr. G. Kay 
New elected committee members «re: 
Mr. F. B. P. Jowett 
Mr. D. Chisholm 
Mr. R. Livestone 
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Circle 361 for further information 


AN A.C. TACHOGENERATOR 
FOR LOW-SPEED DRIVES 


The L.S.E. tachogenerator incorporating 4: | gearbox 
has a terminal voltage (at 250 r.p.m.) of 30-5 V. + 
1%, into 10,000 ohms, with low friction-torque and 
moment of inertia. 


Other leading data incl wdes:— 


Winding Three-phase, star-connected 
Terminal Resistance 260 ohms 
Terminal Impedance at 750 r.p.m. 300 ohms 


Harmonic Content of Voltage 


Waveform on Load ... Less than 1% 


10 seconds at 750 r.p.m. will 
not change the output by 
more than 0-1% 


Short Circuit Capacity 





Brief details of other tachogenerators, 
magslip transmitters and servo motors 
are given in Publication 444 
Please apply for a copy to: 
Laurence, Scott & Electromotors Ltd., 
Publicity Department, 
376 Strand, London, W.C.2 











LAURENCE, SCOTT 
& ELECTROMOTORS 


LTD. 


INTRUMENT DEPARTMENT, 
OPENSHAW, MANCHESTER, II 











Circle 362 for further information 


SIMPLIFIX 











NYLON TUBE 
COUPLINGS 


Simple! Secure! Speedy! 


Simplifix Nylon Tube fittings are dependable, 

practical and economical. They are easily and quickly 
fitted. No work is needed on the end of the tube because 
the specially designed brass olive ensures a perfect seal 
and prevents the tube twisting when the joint is made. 
The coupling bodies are the same as those used for 
copper tube. Olives and securing nuts can be supplied 
separately. Only one stock of bodies is needed to 

make up fittings for Copper or Nylon Tube. 

Simplifix Nylon Tube couplings, olives and securing 
nuts are available for O.D. tube sizes of %”, +”, 

7”, #” and +”. Nylon Tube for these couplings 

can be supplied in a wide range of colours. 


The comprehensive Simplifix catalogue will gladly 
be forwarded on request, and our Technical Advisory 
Service is always available. 


©) SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD - HARGRAVE RD - MAIDENHEAD - BERKS . ENGLAND 
TEL: MAIDENHEAD 5100 - A member of the ALENCO Group of Companies 
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The meeting joined the new chairman, 
Mr. E. Worsley, in thanking the past 
chairman, Mr. H. Slack, for the first class 
way he had worked through difficult times 
when the section was being formed in the 
early days, and up to the present day. 

The members paid their farewell wishes 
to Mr. S. Skilling who is leaving to take up 
a new post, and thanked him for the 
efficient way he had performed his duties 
as treasurer. 

This concluded the 
Annual General Meeting. 

The rest of the evening was enjoyed by 
the showing of three interesting films on 
the theory of a simple type p-n-p tran- 
sistor, the construction and manufacture 
of transistors, and the theoretical equiva- 
lent circuits describing transistor func- 
tions. 


business of the 


Manchester Section 


At the Annual General Meeting of the 
Manchester Section, held on the 15th May, 
1961, Dr. Stainthorp thanked Dr. A. W. 
Foster for his past two years’ services as 
chairman of the Manchester branch. The 
new committee were elected by the 
meeting which is headed by: 

Chairman : Mr. G. D. Coombes 

Deputy Chairman: Dr. Stainthorp 

Secretary : Mr. R. Maley 

The A.G.M. was followed by a paper 
given by the retiring chairman, on thermo- 
couples, to an audience of over thirty 
members. Dr. Foster dealt with the 
atomic theory of thermo-electrics, crystal 
structure of thermocouple wires, the 
various alloys employed, and also ex- 
plained the Curie point. He also went into 
the testing of thermocouple materials and 
the effect of thermocouples in nuclear 
reactors, and finished his talk on the 
standardisation of wires. 


Tees-side Section 

IN the presence of eleven members and no 
visitors Mr. B. W. Ramsay, Section chair- 
man, opened the 100th Ordinary Meeting 
and introduced the speaker for the evening, 
Dr. L. Essen, of the National Physical 
Laboratory. 

Dr. Essen opened his lecture entitled 
‘The Atomic Clock ’’ by first describing 
astronomical methods of calculating time 
from the movement of stars. This was 
followed by the quartz clock which, 
although it could be read to an accuracy 
of 1 in 1010, could only be calibrated to 1 
in 108. The atomic clock, first developed 
at the N.P.L., provided a means of utilising 
the full accuracy of the quartz clock as a 
sub-standard. 

The speaker outlined the construction 
of the atomic clock, stressing its basic 
simplicity and reliability. This was 
followed by a short film illustrating the 
points already made. 

Application of the atomic clock, apart 
from its use as a standard, included 
accurate timings of multi-station radio 
transmissions and in the provision of a 
uniform time for the tracking of satellites, 
for example. 

Mr. D. H. Whiting opened a lively 
discussion and this was followed by a 
warmly supported vote of thanks from 
Mr. R. W. Dean. 
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MANUFACTURERS’ 


Sealed Quench Slipper Furnace 

The sealed quench slipper furnace dealt 
with in leaflet SOS.960 available from 
Wild-Barfield Electric Furnaces Ltd., has 
been designed for clean hardening small 
components under controlled conditions. 
Abridged specification and a diagram of 
their dimensions are also included. 

Circle 82 for further details. 


Governor 

This precision built govenor, which has 
been designed primarily for use with the 
recording flame methanometer Type 208C, 
is described in leaflet No. 200, available 
from Sigma Instrument Co. Ltd. 

Details are given of operation and there 
are also performance charts of a typical 
governor. 

Circle 83 for further details. 


Use of Electronic Computers 

A series of articles which appeared in 
The Local Government Chronicle have now 
been reprinted under the collective title 
*‘ Electronic Computers and their use by 
Local and Public Authorities ’’. 

The types of equipment used, which 
covers the main computer manufacturers, 
and trends in the development of com- 
puters are described. 

Cuele 84 for further details. 


Super Permo 

Super Permo is an extremely high 
quality product comprising 99-7°%, pure 
iron which has high magnetic permeability 
with low remanence and coercive force 
properties, these factors are essential in 
electro-magnet parts where high magnetic 
induction is required. 

A leaflet from Samuel Osborn & Co. 
gives details of the composition, heat 
treatment, 
forms supplied. 

A curve is also given showing magnetism 
before and after annealing. 

Circle 85 for further details. 


Relays 

Ericsson Telephones Ltd. has recently 
produced a folder containing a number 
of brochures and data sheets describing 
and illustrating, in general terms, some 
of the numerous types of relays. This 
range covers miniature, polarised, plug-in, 
chopper and telephone type relays. 
There is also a brochure for cross-reference 
which includes Joint Services catalogue 
numbers and Ericsson codes. 

Circle 86 for further details. 


Controller 

Technical publication No. S/262 from 
Wallace & Tiernan Ltd. describes the 
new automatic chlorine residual controller. 
Since its introduction ten years ago the 
automatic chlorine residual control has 
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machining applications and, 
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come to be accepted by interested 

authorities as a _ logical development 

from dosing in proportion to flow. This 

new controller system has been developed 

to meet the many new problems 

encountered in modern conditions. 
Circle 87 for further details. 


De-rusting Materials 

Preperite covers a range of general 
purpose materials for the removal of 
rust from iron and steel and corrosion 
products from non-ferrous metals. The 
two solutions available are Preperite No. 
1, and No. 3.  Preperite No. 1 is an 
unhibited solution and conforms to the 
Ministry of Defence Specification DEF-36; 
Preperite No. 3 is an inhibited solution 
and conforms to Ministry of Defence 
Specification DEF-37. Also mentioned in 
a leaflet from the Pyrene Co. Ltd. is 
paste Preperite, a new product suitable 
for spot de-rusting where it is unnecessary 
or inconvenient to immerse the complete 
component in a solution. The last in 
the range is Proclean No. 201 for removing 
the scale and sludge formed on heating 
coils, etc., in Bonderizing and Parkerizing 
plants and similar installations, or as a 
de-rusting solution. 

Methods of use, scope and advantages 
are also included. 

Circle 88 for further details. 


Mark 3 Multelec 

The recently introduced Mark 3 Multe- 
lec electronic strip-chart instrument is 
described in publication No. 295 from 
George Kent Ltd. 

The Mark 3 utilises the same electronic 
components and system as Commander 
KE instruments; having amplifiers, 
reference unit, servo motors, slidewires, 


etc., in common, thus’ enabling a 
rationalised approach to be made to 
maintenance. 

These instruments are available in 


single 2-, 3-, 4-, 6-, 8-, 12- and 16-point 
forms with clear indicating scale and 
10 in. (254 mm) nominal pen-travel chart 
for temperature and millivoltage measure- 
ment. 

Specification and performance together 
with dimensions and mounting details 
are included. 

Circle 89 for further details. 


Picture Monitor 

The Cawkell Tele-remscope, Type TRI, 
is an entirely new television picture 
monitor which freezes one picture from a 
moving sequence. Any number of fields 
up to eight may be retained as required 
and the image can be expanded in both 
the horizontal and vertical directions 
to allow detailed inspection of a portion. 

Specification together with an illustra- 
tion are included in P. No. TR1/A4/1361 
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from Cawkell Research & Electronics Ltd. 
Circle 90 for further details. 


Chronsistor 

Chronsistor is a compact, extremely 
light and inexpensive electro-chemical 
elapsed time indicator. It resembles 
an electro-plating bath, but on a sub- 
miniature scale, the dimensions corres- 
ponding with those of a standard fuse 
cartridge to RCL 261, and will therefore 
fit any fuse holder which takes 1-25 in. 
long, 0-25 in. diameter cartridges. 

Details regarding principle of operation 
and typical applications are described 
in a leaflet recently published by Transi- 
pack Electronic Engineers. 

Circle 91 for further details. 


Transipack 

Transipack Electronic Engineers have 
issued a brochure concerning their semi- 
conductor converter. It transforms 6, 
12, 18, 24, 28 or 32 V d.c. into higher d.c. 
or a.c. voltages without the disadvantages 
inherent to rotating or vibrating systems. 
The Transipack is available in hermetic- 
ally sealed or open construction. 

Further details regarding 
description, accessories and a 
page specification are given. 

Circle 92 for further details. 


technical 
whole 


Stub Synchros 

The Ellsyn stub synchros are for use in 
closed loop servomechanisms where space 
isata premium. Publication W.26 issued 
by the Servo Components Division of 
Elliott Brothers (London) Ltd., gives 
details of the electrical and mechanical 
specifications and also includes a circuit 
diagram. 

Circle 93 for further details. 


Moore & Wright (Sheffield) Ltd. 

This company has recently issued two 
new and revised catalogues dealing with 
precision and hand tools. The contents of 
both are exactly the same, enabling one 
price list to be used for both. One is a good 
quality large sized catalogue which has 
been produced for stockists, agents and 
distributors, while the other is a smaller, 
cheaper edition for general distribution. 

Circle 94 for further details. 


Contact 

Contact, 1 (1) is the first issue of Bow~ 
thorpe Holdings Ltd.’s journal. — Brief 
mention is made of compression jointing 
of thermocouples, and among the Heller- 
man products noted are the mark counter 
and Griptite terminals. 

Circle 95 for further details. 


Standard Headed Contacts 

Johnson, Matthey & Co. Ltd. have 
revised the data sheet describing their 
standard range of contact rivets. As 
previously, the entire range is normally 
stocked in silver and in addition a limited 
Tange of sizes is now stocked in platinum, 
palladium, 40% copper-palladium, 40% 
silver-palladium, 10% iridium-platinum, 
and Elkonite D54X. 

Recommendations are now made re- 
garding the shank lengths required for 
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riveting to various thicknesses of contact 
support. 
Circle 96 for further details. 


C. A. Norgren Ltd. 

The latest literature from C. A. Norgren 
Ltd. includes a new price list, a pressure 
regulator catalogue covering their range of 
pressure regulators for air, non-corrosive 
gases, water and oil, and “ Helpful 
Engineering Information’’. 

The information sheet gives details of 
the basic properties of air and recommends 
the maximum flow that should normally 
pass through standard medium weight 
pipe as fitted on a compressed air system. 

The leaflet includes a compressed air 
flow chart and a table on the back page 
shows the equivalent size of copper pipe 
that may be preferred to steel pipe. 

Circle 97 for further details. 


Control for Industry 

This new publication has been produced 
by Lancashire Dynamo Electronic Pro- 
ducts Ltd. The significance of automatic 
control of industrial processes is clearly 
explained in the brief foreword “In 
Perspective ’’’. The sections not only 
describe the aims and methods of the 
company, thus providing the background 
to its rapid development, but review the 
wide range of standard and other products 
now manufactured and indicate, in some 
measure, the almost infinite variety of 
actual and potential applications of 
control equipment throughout industry. 

Circle 98 for further details. 


Quickfit Catalogue 

New items in the 1961 catalogue, issued 
by Quickfit & Quartz Ltd. include an 
electrically-heated circulatory evaporator 
unit and automatic water stills. This 152 
page catalogue is illustrated with numerous 
photographs and drawings and there is a 
comprehensive index. 

Circle 99 for further details. 


De Havilland Gazette 

The April issue of the De Havilland 
Gazette contains a two page article on 
‘‘ Infra-Red Technology’’. Among the 
significant advances in the industrial field 
mentioned are the systems being devel- 
oped to monitor the size, position, speed 
and temperature gradients of metal ingots 
in steel rolling mills and so regulate the 
even flow of the process. Long response 
time total radiation pyrometers are 
currently employed in many applications 
where short response time wave-length- 
sensitive systems, now under development, 


are expected to give much improved 
results. 
Another article entitled ‘‘ Nuclear 


Power in Flight ’’ is also of interest. 
Circle 100 for further details. 


Meters 

The full range of ring balance meters 
manufactured by Hagan Controls Ltd. for 
measuring and recording fuel flow is 
described and illustrated in a new brochure 
recently published. Diagrams showing 
suggested installation details are included. 

Circle 101 for further details. 
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Norgren Accessories 

Leaflet, Form No. Acc.6/60 describes 
and illustrates the accessories available for 
use on or with Norgren equipment and also 
points out the availability of repair and 
service kits which are especially valuable 
for maintaining units abroad or in a 
remote locality. 

Circle 102 for further details. 


Platinum Metals Review 

The April issue of this journal published 
by Johnson, Matthey & Co. Ltd. includes 
the following articles: 

“The Design of Light Duty Electrical 
Contacts, Economics of Manufacturing 
and Assembly Methods’ by J. C. Wanrt. 

“Precision Potentiometers for Arti- 
ficial Horizons ’’. 


Circle 103 for further details. 


Air-operated Receiving Instruments 

Specification Sheet SS 010, February, 
61 from George Kent Ltd., gives details of 
their Commander air-operated receiving 
instruments. These instruments are in 
general Bourdon-tube operated. A _ full 
specification and mounting details are 
included. 

Circle 104 for further details. 


Flow-measuring Instruments 

Commander float-operated open-channel 
flow-measuring instruments are the sub- 
ject of Specification Sheet SS 013 February 
61, from George Kent Ltd. Specification 
together with some illustrations of typical 
instruments are shown. 

Circle 105 for further details. 


Engelhard Industries Ltd. 

The December, 1960 overseas edition of 
Engelhard Industries, Inc. Technical Bul- 
letin includes an article entitled ‘‘ Multi- 
range, Volt-Ampere Standard for D.C. and 
Extended Frequency A.C. Measurements.”’ 
This is designed to meet the increased need 
for functional, portable instruments cap- 
able of measuring d.c. and a.c. currents. 
Mention is made of the model ‘C”’ 
Hermach-Engelhard transfer voltmeter 
designed for this purpose. 

Circle 106 for further details. 


Widney-Dorlec Technical Furniture 
A 10 page catalogue, Publication No. 
R/4002/5, illustrates instrument housings, 
controls, panels, etc. Abridged specifica- 
tion details are mentioned. 
Circle 107 for further details. 


Lubrication System 

Dispensing units, which can be made up 
into assemblies having from 2 to 8 outlets 
are contained in an illustrated 12 page 
booklet entitled ‘‘Universal Centralised 
Lubrication Systems’’, obtainable from 
Castrol Industrial Ltd. 

Circle 108 for further details. 


Wiring Harness 

Rist’s Wires & Cables Ltd. have recently 
published a four-colour leaflet G61126 
which deals with pre-formed wiring and 
illustrates a typical wiring harness and its 
applications. Special end connections are 
also illustrated. 

Circle 109 for further details. 
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Electrical Resistance Furnaces 

Johnson, Matthey have issued a revised 
and enlarged service of data sheets, the 
1740 series, on their range of platinum- 
wound electrical resistance furnaces and 
control units. 

The ash fusion and controlled atmos- 
phere furnace, Type K45F is primarily 
intended for the determination of the 
fusion points of coal and coke ash by the 
method described in B.S. 1016: Part 15. 

The control unit recommended for the 
K45F furnace is Type C8, which can be 
used with all other JMC furnaces except 
Type TK2. 

In addition to the K45F furnace, the 
full range of JMC furnaces includes eight 
general-purpose furnaces with cylindrical 
combustion chambers and three with 
rectangular combustion chambers, for 
maximum operating temperatures of 
1350-1500°C, and the TK2 thermocouple 
calibration furnace operating at up to 
1775°C. The largest rectangular com- 
bustion chamber available in the range 
measures 12 x 6 X Sin. 

All furnaces are constructed with ample 
thermal insulation, so that they can be 
used on an unprotected bench top; all 
except the TK2 are supplied with plat- 
inum: rhodium-platinum thermocouples 
as standard. 

Circle 110 for further details. 


Arc Welding Electrodes 

The British Electrical & Allied Manu- 
facturers’ Association have published a 
new and completely revised 100 page 
edition of their ‘‘ Guide to Arc Welding 
Electrodes '’. This is the sixth edition of 
this publication and is designed to assist 
the user in the choice of suitable electrodes 
for each purpose. It gives, in a convenient 
form, classified lists of British electrodes 
and a key to American and British Elec- 
trode Standards, as well as a brief des- 
cription published by the British 
Standards Institution as B.S.1719, 1951. 
The equivalent American method of 
classification and code numbers are also 
shown in all the classified lists. 

A section is included which gives 
information on special electrodes and lists 
of the special electrodes available for 
welding non-ferrous metals, cast iron, 
corrosion resistant and other steels. 

The guide is priced at 5/-. 

Circle 111 for further details. 


Radiation Protection Catalogue 

A new catalogue of radiation protection 
materials, equipment and accessories of 
interest to industrial safety officers, 
radiographers and all concerned’ with 
gamma or X-rays, is now available from 
Research & Control Instruments Ltd. 

Materials are listed suitable for every 
type of laboratory, production, or site 
work, and the advisory service offered by 
the firm is described. 

Circle 112 for further details. 


Asbestos 

Asbestos in the Electrical Industry is 
a publication issued recently which deals 
with the range of Turner’s asbestos pro- 
ducts available and illustrates the many 
varied ways in which the electrical field is 
served by asbestos textiles. 

Circle 113 for further details. 
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“Tickocraft” 

The spring edition of Tickocraft, which 
is the quarterly house journal published 
by Tickopress Ltd., contains a review of 
progress in the design, production and use 
of labels, tickets, tags and marking 
devices. 

Circle 114 for further details. 


“Hilger & Watts News” 

A special edition of Hilger & Watts News, 
published for the personnel of Hilger & 
Watts Ltd., has been issued to announce 
the inclusion of Wray (Optical Works) 
Ltd. in their group of companies. Extracts 
from the statement of the chairman to 
the shareholders for the year ending 1960 
are included. 

Circle 115 for further details. 


Air Automation Catalogue 

The range of products listed in this 
catalogue represents the result of a number 
of years of research, by Air Automation 
Ltd., into the problem of producing 
pneumatic equipment which will be com- 
pletely reliable in use, and of moderate 
price. The products dealt with include 
air control valves and cylinders, pneu- 
matic vices, blow guns and airline equip- 
ment. There are also details of a number 
of new lines, of particular interest being 
the $ in. bore air cylinders. <A_ brief 
catalogue index is to be found on the back 
page. 

Circle 116 for further details. 


Products of the Holmes Organisation 


Publication No. 88 available from W. C. 
Holmes & Co. Ltd. describes the range and 
scope of the products designed and manu- 
factured by the company in the chemical 
engineering, gas handling and gas cleaning 
divisions. 


Circle 117 for further details. 


Dissolved Oxygen Analysing Meter 

The Cambridge Instrument Co. have 
produced a new publication List 148/2 
which describes their dissolved oxygen 
analysing meter. This instrument pro- 
vides a continuous automatic analysis of 
boiler feed water in smaller power pro- 
ducing plants employing mechanical’ 
de-aerators. 

The equipment described is not suitable 
where chemicals are added to feed water 
and the company’s — electrochemical 
analyser (List 323/3) is mentioned as being 
suitable for these conditions. 

Ranges available on the dissolved 
oxygen analysing meter are ()-1, 0-0-5 and 
0-0-25 cm3/l dissolved oxygen in water. 
Dependent upon conditions, accuracy to 
be expected is -+0-005 cm4/I. 

Circle 118 for further details. 


Vapour Pressure Thermometers 

An up-to-date eight page publication 
(List 25/1) describes the vapour pressure 
thermometers manufactured by the 
Cambridge Instrument Co. Details of 
standard instruments are provided and 
information is also given on a wide variety 
of modifications and accessories which 
may be supplied to suit individual 
applications and processes. 

Circle 119 for further details. 
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Recording Counters 
List 143/1 from the Cambridge Instra- 
ment Co. describes their recording counters 
which record the frequency, clock time, 
and duration of industrial processes or 
machine operations. The circular charts 
on which this information is traced also 
indicate, by default, periods when the 
machine or process is shut off. Single or 
multi-pen recorders, operated by either 
mains or battery, are available and com- 
bined counters and temperature or 
pressure recorders can be supplied. 
Circle 120 for further details. 


Instrumentation 

This is a technical information bulletin 
issued quarterly by Marconi Instruments 
Ltd. The format of the March issue has 
been changed with the introduction of the 
larger page size and the contents of each 
issue are now printed on the front of the 
cover. The main technical content of the 
bulletin is unaltered and continues to deal 
with articles written by design engineers 
on new products recently introduced into 
the catalogue. There are also summaries 
in a number of languages of all the major 
articles. 

Circle 121 for further details. 


Coatings 

Industrial maintenance coatings are the 
subject of the latest 55 page sales hand- 
book issued by Camrex Paints Ltd. for all 
those concerned in the use and application 
of the company’s surface ‘coatings for the 
prevention of corrosion in industrial fields. 
Details are given of the various types of 
primers, undercoats, finishing coats and 
special coatings, together with many 
coloured illustrations. There is also an 
index and a table of coverage. 

Circle 122 for further details. 


“Export” 

Export is the latest EMI publication and 
describes the company’s efforts to increase 
export sales, and acquaints the reader 
with the latest electronic developments. 
Every article is printed in four languages 
on the opposite page—English, French, 
German and Spanish—and the publication 
is well illustrated. 

Circle 123 for further details. 


Londex Products 

To celebrate their Silver Jubilee, 
Londex Ltd. have produced a 52 page data 
book showing the extension of the com- 
pany’s range of products from the initial 
manufacture of relays to complete auto- 
mation plants, including controls of level, 
flow and pressure, using the latest methods 
including electronics. 

Among the products described are 
relays, timers, photo-electric equipment 
and counters, fluid and gas controls to- 
gether with a section on miscellaneous 
controls. 

Circle 124 for further details. 


Plastic Signs 

Lamigraph Ltd. have recently issued a 
folder in connection with their laminated 
plastic signs. Among the literature in- 
cluded are stock lists of signs, and 
examples of road and British Railways 


signs. 
Circle 125 for further details. 
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Circle 363 for further information 


Vena 


SPEED KING 





You can now choose air power equipment from 
the combined ranges of Bellows and Valvair. 
Most comprehensive choice there is! Fast, flexible, 
safe . . . Bellows-Valvair Equipment is production- 
proved on a multitude of jobs. 


Write for combined range booklets! 





HI-SPEED 
INLINES VALVES 





DECELERATION 
MANIFOLDS 


Bellows -\alvair 


CONTROLLED AIR POWER EQUIPMENT 


BELLOWS-VALVAIR LIMITED, 1206 STRATFORD ROAD, HALL GREEN, BIRMINGHAM, 28. Tel.: Springfield 6059 














|, VOLUMETRIC FLOWMETERING—F.P. Electromagnetic Flowmeters 





COMPLETE PROCESS INSTRUMENTATION 


VARIABLE HEAD FLOWMETERING—F.P. Differential Pressure 
Transmitters & Secondaries 


VARIABLE AREA FLOWMETERING—F.P. Flowrators & Secondaries 











& Secondaries 


53P. 4000 Pneumatic Controller . . . this outstanding controller 
is extremely versatile. It is suitable for field 


mounting, case mounting, or can be 
plugged in on F.P. Miniature 
, Recorders. 


CONTROL 
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EUROPEAN EXPORT DIVISION, 12 KONINGINNEGRACHT, THE HAGUE, HOLLAND 
Workington Kometweeg 11 20B, Gross Ellerhausen 73 
Cumberland The Hague bei Gottinge 

ENGLAND W HOLLAND ff GERMANY 


Manufacturing Affiliates of Fischer & Porter Co., Warminster, Pa., U.S.A. FPF 20 








Circle 364 for further information 
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Circle 365 for further information 
Typical installation of 
the Altoflux Flowmeter for 
measuring flow of SO, liquor 
with dissolved salts. 





Photograph by courtesy of 
the National Smelting Co. Ltd. 
Avonmouth, Bristol. 


RUGGED 
Accuracy to within +1% of indicated reading * ACGU RATE 
Readings unaffected by flow profile, * RELIABLE 


turbulence, viscosity or temperature changes; 
THE 


Unrestricted flow, therefore no head loss * 


or other effects resulting from the 
close proximity of valves and pipe bends 


Can be mounted in any position * A [ | 0 fF | l) X 


Meters even difficult chemically % FLOWMETER 


aggressive substances, abrasive slurries, 
pastes, sewage, etc. 











A he 0 INSTR U M E NTS BRIMSCOMBE - Nr. STROUD - GLOS. 


(GREAT BRITAIN) LIMITED Telephone: Brimscombe 3022/3 


















HIGH RESOLUTION RECORDS 





* WOODHILL’S 


MINIATURE GALVANOMETER RECORDERS 


‘ 


TYPE 9.35 mm. TYPE 15.60mm. TYPE 18. 70 mm. 
9 CHANNEL 15 CHANNEL 18 CHANNEL 


THESE HIGHLY DEVELOPED OSCILLOGRAPH FILM AND PAPER TRACE RECORDERS 
WILL MEET THE MOST EXACTING DEMANDS OF THE MODERN RESEARCH TECHNICIAN. 


DESIGNED FOR HIGH RESOLUTION, UNIQUE IN SIZE, DEPENDABLE AND CONVENIENT 
IN USE, THEY ARE INDISPENSABLE FOR THE MOST DIFFICULT RECORDING PROBLEMS 
WHERE HIGH EFFICIENCY INSTRUMENTS ARE A SINE QUA NON. 





DESIGN. WE DESIGN AND MANUFACTURE RECORDING INSTRUMENTS 
AND ALLIED EQUIPMENT TO CUSTOMERS’ SPECIFICATIONS 


WOODHILL ENGINEERING CO. LTD. 


TROUT ROAD, YIEWSLEY, MIDDLESE X Telephone: WEST DRAYTON 2892 & 3168 
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Circle 366 for further information 
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Circle 357 for further information 
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450v A.C. 























A miniature mercury 
switch relay. Rating up 
20A. S.P.D.T. Coils up 
110v D.C. or 250v A.C. 






sé 






MOL 


A small relay with 
moulded base and 
insulators. Contacts 
up to 3 amps. 
T.P.D.T. Coils up to 
165v D.C. or 








LF/STR 


A heavy current contac- 
tor for low voltage 
switching. Rating up to 
100A at 24v. S.P.S.T. 
Coils up to 250v D.C. or 
600v A.C, 






For emergencies and breakdowns we can supply 
many types of relays with 200-250 V A.C. coils , 
from stock. 


ANERLEY WORKS, LONDON, S.E.20 
Telephone: SYDenham 3111 


Circle 368 for further information 






This 
Coupling 





Engineers in the 
compression coup- 
ling field will find 
unlimited use for 
this neat, self - seal- 

ing coupling. It causes 

virtually no restriction to 
flow and joints can be 
easily broken without los- 
ing oil or gas, or allowing 
dirt into the system. Con- 
necting entails tightening 
one coupling nut only. 

Simple — effective — and 

capable of unlimited adap- 

tation. That’s why it’s a 

good plan to ‘join up’ 

with WADE. 


WADE SELF SEAL Couplings are now available for } in. 
and # in. O.D. Tube x } in. or } in. B.S.Por A.P.I. Also for 
Plastic po } in. O.D. x & in. ILD. x 4 in. or } in. B.S.P. 
or A.P.I. 


WADE COUPLINGS LTD. 
270 High Road, Ilford, Essex. 
Tel. ILFord 1185-6-7. 
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Circle 370 for further information 
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moisture traps 


Circle 369 for further information 
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FILHOL 

Jewel Bearings 
Mountings 

and Pivots 


FILHOL precision components for Elec- 
trical and Mechanical Instruments are 
manufactured in this country, ensuring 
dependable delivery and competitive 
prices. You'll find none better any- 
where in the world. 





Essential items of equip. 
ment for Compressed Air 
lines No 235recommended 
for installation at conve. 
30 years of more than usual No. 235 niert points or at end of 


accuracy and finish. 7 pipe lines where condensed 
moisture can be drawn off 





il at regular intervals. No. 247 
collects and automatically 
p =: -E: -AJ discharges without atten- 
tion, Write for Leaflet 5/13 


B.E.N. PATENTS LTD. (Division of Broom & Wade Ltd.) 


Dept.Cc.2 .§ HIGH WYCOMBE . BUCKS, 
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NEW 
WESTERN 














now have 
K. 
The “ULTIMET” Cubicle of 
re 
in production 

Br 
re 

Standardisation enables the three 
sizes to be offered at extremely “a 
low prices. Illus 
yea 
Full 





NEW WESTERN (ENGINEERING) LTD., ARGYLL WORKS, CLARENCE ROAD, LEEDS !0 


PHONE 35571/2 LEEDS 


—ae 
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Circle 372 for further information 


-IDIAPHRAGMS and 
“capsules by K.D.G. 


K.D.G.—renowned for many years for their Diaphragm and Capsule Instruments, now 
offer for the first time CAPSULES and DIAPHRAGMS for industrial, experimental and 
research applications. 
These are offered to specific requirements in a wide range of materials including Silver, 
Brass, Phosph. Bronze, Beryllium Copper, Stainless Steel, ‘K’ Monel, Ni-Span “‘C”’, etc. 
Diaphragms for use as flexible seals or to operate to specific Pressure/Deflection 


requirements. 
Capsules and Capsule Stacks for positive, negative or differential pressure applications to 
specific Pressure/Deflection requirements. Soft-soldered, hard-soldered or welded, as 


required. 


Illustrated are only a few examples of our extensive range. 
years’ experience in this field. 
s ‘ CRAWLEY ‘ . 


Full details and specifications of the complete K.D.G. range are readily available. : . a 

- y \(w) “ 

CO ANSE LL AI: © ALANS REE AEE IG if ] 4) aan 
KD.G. INSTRUMENTS LTD Sowetsunesio oe 


MANOR ROYAL - CRAWLEY - SUSSEX - TEL.: CRAWLEY 25151 


Why not consult us with your problem and enjoy the benefit of our many 
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DIALS 


for all types of 


INSTRUMENTS 


A. H. BEDFORD & SON Ltp. 


Established 1820 


CORN EXCHANGE, TENBURY WELLS 


WORCESTERSHIRE 
Telephone: Tenbury Wells | 


cd 
Anything printed on METAL 
or PLASTIC Materials 
to BRITISH STANDARDS 
Birmingham Office: 
412 BRISTOL ROAD, BIRMINGHAM, 5 
Telephone: SELly Oak 0539 
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COMPONENTS 


5 HIGH STREET 
BIRMINGHAM - 14 








A Course in Industrial Instrument Technology 
by J. T. MILLER, B.Sc., F.Inst.P. 


This Course, which appeared originally as a serial in the technical journal, Instrument Practice, is the first of its kind 


to be published from Brit:sh sources. 


So great has been the demand for reprints of Mr. Miller’s Course in Industrial Instrument Technology that the supply 
was soon exhausted, and a more convenient new edition, produced by the photolitho process, and bound in stout 


paper covers is now available. 


Contents 


I Basic Elements or Mechanisms. 
II Diaphragms. 
Ill U-Tube Manometers. 
IV Flow Metering Elements for Fluids in Pipes. 
V_ Flow Metering Elements for Fluids in Pipes 
(continued). 
VI Measuring Instruments for Differential Flow 
Elements. 
VII Flow Measurement: Integration from Differen- 
tial Pressure Instruments. 
VIII Area Meters: Rotameters and Flowrators. 
IX Anemometers, Electrical Flow Meters and 
Quantity Meters. 


X Electrical Methods. 
XI Elecurical Methods (continued): Resistance Ther- 
mometers. 

XII Radiation Temperature Measuring Instruments. 

XIII Humidity Measurement. 

XIV _ Industrial [Electronic Instruments for the 
Measurement (and control) of Temperature, 
Pressure, Flow, etc. 

XV_ Electronic Instruments (continued). 

XVI Automatic Control. 

XVII Automatic Control (continued). 

XVIII Automatic Control (concluded). 


Price 20/- (post free) 


UNITED TRADE PRESS LTD., 9 GOUGH SQUARE, LONDON, E.C.4 





Circle 375 for further information 
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Dry compressed air might well find an application in 
the Elephant House but, in this instance, we refer to 
the paper industry—in the application illustrated, 
the Reed Paper Group’s Aylesford Paper Mills are 
using Electrofio Process Controllers operated by com- 
pressed air, dried by Birlec Air Drying Equipment. 
Birlec Autosorbers are the new. compact, inexpensive 
yet fully automatic Birlec moisture adsorbers for dry- 
ing compressed air and other gases. They represent 
the concentration of 25 years’ experience and develop- 
ment in a highly practical design. 

They are available with test-proven performance 
ratings, in a range of types and sizes covering most 
regular needs. They bring new scope and security to 
air-operated controls and other pneumatic and 
process-gas systems. 


AEI-Birlec Limited 


Tyburn Road + Erdington + Birmingham 24 
Telephone: East 1544 Telex No. : 33471 
LONDON - SHEFFIELD + NEWCASTLE-ON-TYNE + GLASGOW ~ CARDIFF 








There’s nothing too small or complicated to mass- 
produce in quantities from 50,000 to millions. Cost 
only a fraction of machined or built-up parts. High 
Precision. Uniform quality. Maximum weight of GG 
Minimouldings in Nylon or other thermoplastics 
loz.—high speed production—low mould costs. 
Maximum size GG Minicast § 0z.-2}” long — made 
by new high speed diecasting automatic process — 
supplied completely trimmed, ready to. use. 





You can Save Hloneg on 


Small Intricate Parts— 





K Make this Simple Test-To0Aay! 


Send us one of your small parts or assemblies for production 





in nylon or zine alloy and ask us for a “quick -quote rhe 
en answer may be a most acceptable surprise. 
'‘ 





rom GEORGE GOODMAN LTD 


ROBIN HOOD LANE - BIRMINGHAM 28 - Tel: SHIRLEY 449! 
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CLASSIFIED 


Sy ADVERTISEMENTS 


All advertisements must be PREPAID. 


Situations Wanted, 4d. per word. 


Minimum 6s. All other adver- 


tisements, 6d. per word, minimum of 10s. Semi-display advertisements, 4s. per line. Minimum £2. Display 


advertisements at tariff rates. Box Numbers count as four words. 


Replies forwarded Is. extra. Replies 


to Box Numbers must be addressed to Instrument Practice, 9 Gough Square, Fleet Street, London, E.C.4. 

The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think proper 
to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but should an error 
be made the Proprietors will not hold themselves responsible in any way for same. 





OFFICIAL APPOINTMENTS 
THE SCIENTIFIC CIVIL SERVICE needs 

men and women for pensionable posts 
as Assistants (Scientific). Ages at least 17 
and normally under 27 on 31.12.61 with 
appropriate educational or technical qualifi- 
cations (normally G.C.E. with passes at ‘““O” 
or “A” level in 4 distinct subjects, including 


English Language and a_ scientific or 
mathematical subject, or O.N.C.,_ or 
equivalent qualifications) and at _ least 


1 year’s experience in (i) Engineering or 
physical sciences, or (ii) Chemistry, bio- 
chemistry or metallurgy, or (iii) biological 
sciences, or (iv) Geology, meteorology, or 
skilled work in laboratory crafts such as glass- 
blowing. National salary from £354 (at 17) 
to £551 (at 25 or over) rising to £723. Pro- 
motion prospects. 5-day week generally. 
Write Civil Service Commission, 17 North 
Audley Street, London, W.1, for application 
form, quoting S/59/61. 


SITUATIONS VACANT 
ABORATORY TECHNICIANS © with 
basic electrical background required by 
a firm of Scientific Instrument Makers. Age 
18-25 years. Five day week, canteen, Superan- 
nuation. Please write to the Personnel Officer, 


Hilger & Watts Ltd., 98 St. Pancras Way, 


London, N.W.1, quoting reference No. M.88. 


INSTRUMENT ENGINEER 


required by 
KODAK LIMITED 
to be responsible for organising the servicing 
of complex pneumatic control equipment, the 
diagnosis and correction of faults and the 
development of specifications for modifying 
and adding to existing installations. 
Candidates should have had previous 
experience of this type of work. H.N.C. or 
equivalent an advantage though candidates 
with O.N.C. would also be considered. Salary 
according to qualifications and experience. 
This vacancy occurs in the Engineering 

Division where over one thousand people 
are employed. The Company operates 
excellent employee benefits, including a profit 
sharing scheme, a voluntary part contributory 
life insurance plan and a pension scheme. 

Please apply, quoting J.A.W./9, 

Men’s Personnel Department, 

KODAK LIMITED (FACTORIES), 
HARROW, WEALDSTONE, 
MIDDLESEX 





THE DISTILLERS COMPANY LIMITED 


DEPUTY TO CHIEF 
INSTRUMENT ENGINEER 


British Resin Products Limited, a 
subsidiary of The Distillers Company 
Limited, wish to appoint a Deputy to 
their Chief Instrumer.t Engineer in the 
South Wales factory at Barry. 

The man appointed will be responsible 
for directing the day to day maintenance 
of the electronic, hydraulic and mechani- 
cal instruments on the site; for the 
operation of a maintenance control 
system and for the collation of control 
data. He will also be required to assist 
in the improvement, development and 
design of equipment and this would 
entail visiting manufacturers, suppliers 
and other D.C.L. divisions. 

Candidates, aged between 26 and 35, 
should possess one of the following 
qualifications: Grad.I.Mech.E., Grad. 
1.E.E., H.N.C. in mechanical or electrical 
engineering, or preferably a graduate- 
ship in electronics. A sound knowledge 
of instruments and experience in the 
control of labour are essential. 


Write: 


STAFF MANAGER 
THE DISTILLERS COMPANY LIMITED 
21/22 BOLTON STREET 
LONDON, W.1 


Quote reference: 37/61 1I.P. 
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(ee Ae Rone TROON SRR pate 
Technical Staff Vacancies 


2. INSTRUMENT DRAUGHTSMEN 


1, INSTRUMENT ENGINEERS 


with experience of the design of light electro- 


mechanical, magneto-mechanical or similar 


pneumatics, hydraulics, or thermometry 


also relevant for some posts. 


preferably O.N.C, or above, in Electrical! 
Electronic or Mechanical Engineering, 

as appropriate and some experience in the 
design of precision instruments and 


mechanisms. 


@ The Company will pay good starting salaries to successful applicants. 


@ Working conditions are good and employees enjoy excellent amenities. 


@ Apply in confidence or telephone for further information, to: 


' 
| 
| 
| 
| 
| 
| 
| 
| 
| precision mechanisms. Some experience of 
| 
| 
| 
| 
| 
| 
| 
| 


| ST ST TT eT ee a TT eT EL EEE EEN 


The Chief Engineer, Industrial Division, S. Smith & Sons (England) Ltd., Chronos Works, 
North Circular Road, N.W.2. Tel: GLAdstone 1136, Extension 124 
& 0004 
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COURTAULDS 


or 


Physicists 





Instrument Engineers 


COURTAULDS requires Instrument 
Engineers or Physicists for their Research 
and Development Organisation at Coventry. 
Vacancies exist for suitably qualified men:- 

(!) To develop from first principles, 
analytical and other instruments 
based on original ideas. 

(2) To join a Group providing a complete 
process control instrumentation 
service for the three major units of 
the Research and Development Organ- 
isation at Coventry. 

Applicants, who should be under 35 years 
of age, should have a Ph.D. or a good 
honours Degree in Physics, Mechanical or 
Electrical Engineering. A flair for instru- 
mentation, coupled with some experience 
in either the application of instruments 
and computers to the control of chemical 
and physical processes, or the design and 
development of instruments, is essential. 
Candidates should write for a detailed 
form of application to the Director of 
Personnel, Courtaulds Limited, 16 St. 
Martin’s-le-Grand, London, E.C.1, quot- 








ing reference number D.9/3. 








SERVICES AVAILABLE 


PRECISION ENGRAVING of Instrument 
Panels, Dials, Scales, Nameplates, Labels, 
etc., Plastic Components, ‘ “Perspex” fabrica- 
tions. Stockists of “Perspex” acetate, 
Traffolyte, etc. Speedy deliveries on long or 
short runs. A.I.D. and A.R.B. approved. 
Leicester Engravers (Plastics) Ltd., 60 Edwyn 
Street, Leicester. Telephone: Leicester 58375. 





DEVELOPMENT OF NEW PROJECTS 


Designing, Drawing, Detailing Prototypes. Small 
quantity manufacture. Special purpose machines. 
Instrument work a speciality. Inventions worked out 


A. RUNDLE (Upper Norwood) LTD. 
Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 


Enquiries and quotations invited 
Telephone: LiVingstone 46€2 








LABORATORY STAINLESS STEEL 
EQUIPMENT AND PROTOTYPES 


Manufactured to customers’ own requirements 
BOSS 
WELDING & ENGINEERING Co. Ltd. 


190 PENTONVILLE ROAD, LONDON, N.! 
Telephone: Terminus 3598 








M!RRORS, re-silvered or re-aluminised 
promptly to very high standards at 
moderate prices. Front or back silvering 
including heat-resisting silvering, or surface 
aluminising. New mirrors supplied. Over 50 
years’ experience of mirror manufacturing. 
GOwLLANDs Ltp., Morland Road, Croydon. 
Telephone: Addiscombe 3011. 
MACHINE ENGRAVED SCALES, Feed 
Dials, Panels, Labels, etc., in plastic 
and metal. Excellent delivery. O. H. Kampf 
& Co., 15a Market Square, Crewkerne, 
Somerset.—Telephone: Crewkerne 709. 


SPINNINGS — 
IN ALL METALS 


Hydraulic and Flow Spinning Specialising 
for the Electronic and Instrument 
Industries. 





* 
Hydraulic Presswork 
Argonarc & Spot Welding 
* 
E. J. PURDIE & SON LTD. 


49-53 CORSICA STREET, HIGHBURY, N.5. 
Telephone: Canonbury 2128 








-—MACHINE ENGRAVING 
one off or small batches 
Indexing Dials and Scales divided. 
Instrument Components a Speciality. 
A. RUNDLE (Upper Norwood) LTD. 
Micro Works, Stoney Lane, Church ~ 


Upper Norwood, London, S.E. 
Telephone: L!Ving: 4682 











WATCH — INSTRUMENT — CLOCK 
TOOLS and MAC HINERY 
Taps Dies 


Files a's Pliers 
Tweezers Broaches 
Drills Pivot Steel 


(.0016” & up) (.0016” & up) 
Micro-Precision Lathes and peach Drills 
Wholesale 
Send H4 Swiss, French & British made Goods cauken 
HN MORRIS (Clerkenwell) L 
oy Clerkenwell Road, London, E. y P 








50,000 
PRECISION INSTRUMENT GEARS 
of all types from stock 
(now including Spiral Bevels) 
Write for fully comprehensive Catalogue 
The Davali Gear Company Ltd., 
Potters Bar, Middlesex 
Telephone: Potters Bar 2382 











Good Instruments deserve... 
Good Cases 


Manufacturers of Leather and 
Substitute Cases and Covers to fit 
Manufacturers’ own products. 


USEFULNESS. 





NEW CROSS 





WITH PROTECTION & 


Serd us your problems to solve 


Cc. S. LINDSEY LTD. 


| CROWN WORKS, GODMAN ROAD, eR GATE, S.E.15 


a temperatures 


a 











RECORDER INK Always flows freely 


WE DESIGN TO GIVE Stephens’ new Recorder ink never clogs—it flows smoothly, 
EYE APPEAL COMBINED neatly with a positive and precise action that all modern 
measuring-instruments require. 
@ Range covers all working @ Quick, medium or slow 
ammacrvars noose 


drying time 


@ Five principal colours: black, @ Designed for all types of 
violet, red, green, blue 


measuring-instruments 


’ 
HENRY C. STEPHENS LTD- GILLESPIE RD- HIGHBURY - LONDON NS 
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RADIO s- ELECTRONIC 


COMPONENTS 


xy H ; Exhibitions and Conferences 2 Test Reports 

pecial | inde 
New Components @ #£=Manufacturers’ Publications 

F eatures Activities in the Industry © Book Reviews 


Some articles that have 
appeared in recent issues 


An Analysis of Failure of Components 
A. A. New, M.Sc., F.R.1.C., A.Inst.P 


Precision Wirewound Resistors 
D. C. F. Bartlett, B.Sc.(Eng.), M.S.M.A. 


Microminiaturization, Reliable Components 

and Cooling Techniques 
G. W. A. Dummer, M.B.E., M.1.E.E., 
Sen. Mem. I.R.E. 


The Multi-channel Magnetic Head 
C. W. Ross, A.M.Brit.I.R.E. 


Potted Components K. A. Fletcher 


Temperature Control for Crystal Pulling 
J. I. Hopley 


Protection of Electronic Equipment Against 
Vibration and Shock 


J. A. C. Cramer, B.Sc.(Eng.) 
The Phototransistor V. R. Chapler 


Aluminium Soldering P. W. Wright 











UNITED TRADE PRESS LTD. 9 GOUGH SQ., FLEET ST., LONDON, E.C.4 
Telephone: FLEET STREET 3172 (7 lines) 
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Available in 1 in. to 6 in. 
standard pipe sizes, screwed 
or fanged. Double windows 
for right or left viewing. Also 
temperature and pressure 
stats, float level alarms, and 
wall panels. 


* Variations in flow, 
pressure or temperature 
immediately recorded 


AJAX —L ow 


INDICATOR 































re ' oa a * 
difference are i eliminates all rirk / 
made by — 
: i 
JAMES COOKE & SON LIMITED ! BAMFORDS oF stockrort 
, F. BAMFORD & CO. LTD., WHITEHILL, 
45 STATION ROAD, STECHFORD, BIRMINGHAM, 33 STOCKPOR om 
Telephone > STEchford 2274-5-6 Telegrams - Horology, Birmingham i T, CHESHIRE. Telephone: Stockport 6507/9 
Mh aman aaanamnawmaaamaaenawes 
The SPECIFIC GRAVITY 
PETROLEUM - CHEMICAL Recorder No. 7 
HYDRAULIC - AIRCRAFT The recorder is sensitive and robust. There are over 
30 chart ranges from which to choose—a typical 
AUTOMOBILE and example is chart No. 721, having a range of -4 to -65 
(air—1-0). This Instru- , iibiaaseenaiibiainaaiiaiss 
many other ment is suitable for the 
i i detection of hydrogen 
industries in hydrogen/nitrogen 
use mixture. Please write 


METAL GAUZE 
FILTERS 
























for fully descriptive 
leaflet No. 7 from 
SIGMA INSTRUMENT Co. 
Ltp., Spring Road, 
Letchworth, Herts. Te/: { 
Letchworth 1845 (3 ‘a ai 
lines). Grams: Sigma, 4 1 
Letchworth. 





Manufactured 

to customers’ 

ind ividual Instrument Makers 

° ° to Industry 

specifications 

by 
The E. & H. FILTER 
Co. LTD. 
ASHLEY WORKS, ASHLEY ST., LONG LANE, 
BLACKHEATH, BIRMINGHAM 
Telephone BLAckheath 1638 INSTRUMENT CO. LTD. 

Fws 

Circle 381 for further information Circle 382 for further information 
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manometers... 










Pressure, Vacuum 
and Differential 


THERMOMETERS 


Mercury in Steel 


Single or Double Vapour Pressure 


Column Bimetallic 
‘U’ Tube % of Dial Indicating 
|. "| ) Direct Mounting and 
Water, Oil or ie Distance Reading 


Mercury Fillings 


Brass, Steel or Stain- 
less Steel Fittings 





All Types of 
Laboratory 
Thermometers 
and Hydrometers 





Ranges 0/3” to 0/100” 


Special Ranges and 
Fillings to Order 


Bench Mounting 
Manometer 


ence tases wane 


LOMBARD ROAD, MORDEN ROAD, LONDON, S.W.19 
Phone: LIBERTY 2263-45-6 | Grams: ZEALDOM, SOUPHONE LONDON 


Circle 384 for further information 


MINIATURE BALL — 
& ROLLER BEARINGS 


(A.1.D., A.R.B., and 1.E.M.E Approved) 


i SWISS 





MANUFACTURE 


25 Years of Specialisation 


The new edition of the RMB HANDBOOK & CATA. 
LOGUE presents with characteristic clarity and precision 
the current RMB range of miniature and instrument bearings. 


Comprising 100 pages of information, reference 
material and load capacity charts, it is invaluable to every 
engineer concerned with instrument design. 


Finely printed in four colours, their latest publication 
admirably sustains the prestige already gained by RMB 
through 25 years of pioneer development and specialisa- 
tion in this field. Copies of this anniversary edition are now 
available, post free, to the design and purchasing offices 
of engineering firms on request to the sole British distri- 
butors 


MINIATURE BEARINGS LTD 


39 PARLIAMENT STREET, WESTMINSTER, LONDON, S.W.!. 


Established 1938 Tel: TRAfalgar 3386 & 5188 (5 lines) 























SPECIFY 


‘<“MONITOR” 


— 





: 
i=. 


“Monitor” Pressure Alarm, Design 9 
WHITE LAMP FOR SAFETY RED LAMP FOR DANGER 
The !ndicator Panel is combined for simplicity in wiring and 
erection. The alarm range is adjustable and can be tested 
in service. For forced lubrication systems, etc. 
SAFETY DEVICES FOR 
PRESSURE. FLOW. TEMPERATURE, ETC. 
C.L. Stokoe Patents Reg. Trade Mark “Monitor” 


“MONITOR” PATENT SAFETY DEVICES LTD. 


WALLSE ND-ON-TYNE 


ated 

















TO MEET THE MOST 
EXACTING DEMANDS 
OF MODERN SCIENCE 
AND INDUSTRY 





Continuous Roll, Rectangular Sheet and Circular 

Charts are produced in conventional ink recording 

papers of high stability as well as in electro-sensitive, 
heat-sensitive and pressure-sensitive materials. 








RECORDER CHARTS Ltd. 


The Chart Division of the Instrument Industry 


CLYDE VALE, DARTMOUTH Rd., LONDON, S.E.23 
Te: ron. 9200 TELEGRAMS : VERIGRAPH, FOREST, LONDOR 


— 
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Accurate Recording Instrument Co. 
Advance Components Ltd. 

A.£E.1.-Birlec Led. ‘. 

Alexander Controls Ltd. . 

Alto Instruments (Great Britain) Led. 
Arrow Electric Switches Ltd. : 
Associated Electrical Industries Led. 
Atlas Plating Works Led. 

Avo Ltd. 


Bamford & Co. Led., F. . 
Barrow Hepburn & Gale Led. 
Bedford, A. H. & Son Ltd. 
Beckman Instruments Ltd. 
Bellows-Valvair Led. 

B.E.N. Patents Led. . 
Blakeborough & Sons Ltd., J. 
Bradley Led., E. 

British Arca ‘Regulators Led. ; 
British Rototherm Co. Led., The 
British Sonceboz Co. Ltd., The . 
Budenberg Gauge Co. Led. 
Burndept Ltd. 


Cathodeon Crystals Led. 

Classified Advertisements 

Cobb-Slater Instrument Co. Ltd., The 
Cockburns Ltd. 

Cooke & Sons Ltd., James. 

Coulter Electronics Ltd. 

Counting Instruments Ltd. 

C.R.E.1. (London). 

Croydon Precision Instrument Co. 


Datum Metal Products Ltd. ‘ 
Davy & United ee Ltd. 
Dewrance & Co. 

Drayton Controls Ltd. 


E. & H. Filter Co. Lted., The 
Ekco Electronics Led. 
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Elcontrol Ltd. 

Electrical Development Association 
Electrolube Led. 

Electro Methods Ltd. 

Ellay Tubes Led. 

Elliote Brothers (London) Led. 
Engelhard Industries Led. 

English Electric Co. Ltd., The i 
English Numbering Machines Ltd. 
Ether Led. 

Evans Electroselenium Ltd. 


Fafnir ayy Co. Led. 

Filhol Led., J. 

Formica Ltd. 

Firth Cleveland Instruments Ltd. 
Fischer & Porter 

Foster Instrument Co. Ltd. 
Foxboro-Yoxall Led. 


Gilbarco Led. . 
Gloucester Controls Ltd. 
Goodman Ltd., George 
Goodmans Industries Ltd. 
Gordon & Co. Ltd., James 
Gowllands Led. ‘ 


Harwin Engineers Led. 
Herbert, Ltd., Alfred : 
Hoffmann Mfg. Co. Ltd., The 
Hone & Co. Ltd., F. J. 
Honeywell Controls Led. 
Hughes International (U.K.) itd. 
Hunting Engineering Led. 


Imhof Led., Alfred 


International Computers & Tabulators Led. 


Johnson Matthey & Co. Led. 


K.D.G. Instruments Led. 
Kent Ltd., George 
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W.F.STANLEY & Co. LIMITED 


Phone: ELTham 3836 Grams: “Turnstile, Souphone” London 









NEW ELTHAM, 


Head Showrooms: 
70-80 High Holborn, 


52 Bothwell 


STANLEY 


Planimeters 


and 


Head Office: 


Branches: 


LONDON, 


London, 


Send for Catalogue No. IP58 


tell us your requirements 


S.E.9 


w.c.l 


13 Railway Approach, London Bridge, S.E.! 
Street, Glasgow, C.2 
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Electrical Measuring Instruments 


with a guarantee of overall excellence 


NALDERS—known world-wide as British Pioneer Manufacturers 
of Electrical Instruments and Protective Relays—possess special 
experience and knowledge of power station and general indus- 
trial requirements gained over a production period of 75 years, 
N.C.S. Instruments, Recorders and Relays are to be found 
throughout the world, embodied in metering and control equip- 
ment or as portables. 

To Engineers and Buyers the N.C.S. General Catalogue of 
— Measuring Instruments and Protective Relays is POST 


Types Available:- 
INDUCTION 
MOVING IRON 
MOVING COIL 


00 
Nth Sap 
g Nf 


a 
AMPERES — BN 


AC or DC 
Switchboard and Portable 
Indicating and Recording 
AMMETERS—VOLTMETERS —WATTMETERS 
FREQUENCY AND POWER FACTOR METERS 


Send your enquiries to NALDERS 
NALDER BROS & THOMPSON LTD-Dalston Lane Works London. E.8. Tel: CLIssold 2365 (4 lines) 
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Langham Thompson Ltd., J. 

Laurence, Scott & Electromotors Ltd. 
Leeds & Northrup Ltd... , 
Lindsey, C. S. Ltd. 

Londex Ltd. 

Lucas Ltd., Joseph 


McMurdo Instrument Co. Ltd., The 
Midland Silicones Ltd. 
Miniature Bearings Co. Led. 


** Monitor "’ Patent Safety Devices Ltd. 


Morris > ?i_atad Led., John 
Murex Led. : 


Nalder Bros. & Thompson Ltd. 
Negretti & Zambra Led. 

Newall Group Sales Led. 

New Western ne Led. 
Norgren, C. A. 

NSF Led. 


Plessey, Co. Ltd., The . 
Pilot Plug Gauge Co. Led., The . 
Premier Screw & Repetition Co. Ltd. 
Purdie, E. J. & Son Ltd. ; 
Pyrotenax Led. 


Racal Instruments Ltd. 

Recorder Charts Ltd. 

Research & Control Instruments Ltd. 
Rotameter Manufacturing Co. Ltd. 
Rundle, A. (Upper Norwood) Ltd. 


Salford Electricai Instruments Led. 
Sangamo Weston Ltd. 
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Savage Transformers Ltd. 

Secon Metals Corporation 
Servomex Controls Ltd. 

S. E. Laboratories Ltd. : 
Sifam Electrical Instruments Co. Ltd. 
Simplifix Couplings Ltd. ; 
Sigma Instruments Co. Ltd. 
Smiths Industrial Division 
Smiths Aviation Division . 
Spencer Components : 
Stanley, W. F. & Co. Ltd. 
Stephens Ltd., Henry C. 


Telcon Metals Ltd. 

Teledictor Ltd. 

Thomas Industrial Automation Ltd. 
Thompson Instrument Co. Ltd., John 
Tinsley & Co. Ltd., H. 

Transitron Electronic Ltd. : 
Turner, Ernest, Electrical Instruments Ltd. 


Unicam Instruments Led. 
United Trade Press Ltd. 


Wade Couplings Ltd. 
Wadsworth & Co. Ltd., Leonard 
Walker, Crosweller & Co. Ltd. 
Wallace & Tiernan 

Webb's Radio Ltd. 

Westool Ltd. . 

Whilems Ltd., C. J 

Woodhill Enginering Co. Ltd. 


Zeal Led., G. H. 


Published by the Proprietors, United Trade Press Ltd., 9 Gough Square, Fleet Street, London, E.C.4, and printed by Herald Printing Works, York and London. 
Registered for transmission by Magazine Post to Canada, Annual subscription rate 50/- to be sent direct to United Trade Press Led., 9 Gough Square, Fleet Street 


London. E.C.4, England. 














